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CONCORD,   N.  H.: 

PRINTED   BT   THE   REPUBLICAN   PRESS   ASSOCIATION. 

1895. 


OFFICERS. 

W.  A.  McGONAGLE, President. 

Duluth  &  Iron  Range  Railroad,  Two  Harbors,  Minn. 

L.  K.  SPAFFORD, Fibst  ViCE-PREsroENT. 

Kansas  City,  Fort  Scott  &  Memphis  Railway,  Kansas  City,  Mo. 

JAMES  STANNARD,     ....        Second  Vice-President. 

Wabash  Railroad,  Moberly,  Mo. 

WALTER  G.  BERG,         ...        .       .       Third  Vice-President. 
Lehigh  Valley  Railroad,  Jersey  City,  N.  J. 

JOSEPH  H.  CUMMIN,  .       .       Fourth  Vice-President. 

Long  Island  Railroad,  Long  Island  City,  N.  Y. 

S.  F.  PATTERSON Secretary. 

Boston  &  Maine  Railroad,  Concord,  N.  H. 

GEORGE  M.  REID, Treasurer. 

Lake  Shore  &  Michigan  Southern  Railway,  Cleveland,  Ohio. 


EXECUTIVE   MEMBERS. 

R.  M.  Peck,  .  .  M.  P.  Ry.  &  St  L.,  I.  M.  &  S.  Ry.,  Pacific,  Mo. 
J.  L.  White,  ....  Texas  Midland  Ry.,  Terrell,  Texas. 

A.  Shane,  .  .  .  C,  C,  C.  &  St.  Louis  Ry.,  Lafayette,  Ind. 
Aaron  S.  Markley,  Chicago  &  Eastern  Illinois  R.  R.,  Danville,  111. 
W.  M.  Noon,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette,  Mich. 
Joseph  M.  Staten,  Chesapeake  &  Ohio  R.  R.,  Richmond,  Va. 


PROCEEDINGS    OP   THE   FIFTH   ANNUAL    CONVENTION 

OF  THE 

ASSOCIATION      01^      RAILWAY      SUPERINTEN- 
DENTS     OF    BRIDGES    AND    BUILDINGS, 

HELD    IN    NEW    ORLEANS,   LA.,  OCTOBEB    15   AND    16,  1895. 


The  convention  was  called  to  order  at  10  a.  m.,  October  15,  with 
President  G.  W.  Andrews  in  the  chair,  aboat  twenty  ladies  being 
present  at  the  opening  exercises.  Prayer  was  offered  by  Mr. 
Joseph  H.  Cummin. 

Mr.  J.  L.  White  immediately  sprung  a  surprise  upon  the  con- 
vention as  follows : 

Mb.  Pbesident,  Ladies  and  Gentlemen  : 

I  have  been  a  little  disappointed  this  morning ;  I  expected  a  far  more 
competent  and  worthy  man  than  myself  to  make  this  presen- 
tation ;  however,  I  will  do  the  best  I  can.  I  stand  before  you  this 
morning  with  a  very  agreeable  duty  to  perform  in  behalf  of  the  Bridge 
and  Building  Department  of  the  Texas  Midland  K.  R.  You  remem- 
ber, gentlemen*,  that  little  "one  horse  road,'^  as  some  one  saw  fit  to 
designate  it  last  year ;  and  you  may  also  remember  that  this  simple 
expression  brought  me  to  my  feet  in  rather  an  unceremonious  manner 
to  speak  in  defence  of  my  road,  and  in  favor  of  the  admission  of  our 
president  and  general  manager  as  a  member  of  this  association ;  but  I 
am  proud  to  say  that  no  sooner  had  I  explained  to  our  worthy  president 
and  members  the  kindly  feeling  which  President  Green  entertained  for 
this  association,  and  his  intentions  in  regard  to  the  progress  of  our 
road,  than  he  was  unanimously  elected  as  a  member  among  us.  Now 
of  our  president  and  general  manager,  I  dare  say  nothing  at  present, 
he  may  be  with  us ;  I  haVe  an  idea  that  he  is  in  town, — if  not  he  will 
be  here  durinf?  the  convention,  and  he  will  be  able  to  speak  for  him- 
self. Of  ^he  Texas  Midland  Railroad,  I  wish  to  state  that  we  can  no 
longer  claim  your  sympathy  as  a  "  one  horse  road,"  for  I  am  proud  to 
say  that  my  prediction  in  Kansas  City  last  year  in  regard  to  our  rosid 
has  been  more  than  verified  by  our  management,  and  the  Texas  Mid- 
land stands  to-day,  without  exception,  one  of  the  finest  equipped 
roads  in  the  country.    Our  rolling  stock,  cars  of  all  kinds,  and  loco- 
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motives,  are  the  finest  built ;  our  trains  are  lit  by  electricity  from  the 
headlight  on  the  locomotive  to  the  marker,  or  tail  light,  on  the  last 
coach,  and  the  interior  of  our  coaches  at  night  Is  as  bright  as  day ;  our 
coaches  are  heated  all  through  with  the  latest  hot  air  Improvements — 
dping  away  with  the  murderous  stove :  in  fact,  all  the  latest  improve- 
ments are  on  our  little  road.  Since  the  fourth  annual  convention  of 
this  association  in  Kansas  City,  our  management  have  spent  many 
hundreds  of  thousands  of  dollars  on  new  road-bed,  new  ties,  new 
seventy  pound  steel  rails,  rolling  stock  of  p  11  kinds,  and  on  bridges 
and  buildings, — ^just  as  I  stated  last  year  that  they  would  do.  Our 
schedule  is  as  fast  as  any  in  the  state;  we  make  close  connection  with 
all  the  fast  flyers,  on  the  Texas  &  Pacific,  M.,  K.  &  T.,  Houston  & 
Texas  Central,  Cotton  Belt ;  and  I  do  not  hesitate  to  say  that  our 
road-bed,  track,  bridges,  and  rolling  s^ck  are  equal  to  any  time 
necessarv  to  make  connection  with  all  fast  trains  connecting  with 
us.  And,  gentlemen,  there  is  another  point  to  which  I  wish  to  call 
your  attention, — it  is  this ;  none  of  our  older  railroad  men  need  be 
ashamed  of  having  his  name  on  the  rolls  of  our  once  little  ^^  one 
horse  railroad,"  for  we  still  continue  to  run  that  two  horse  pay  car, — 
promptly  on  the  15th  of  each  month.  Mr.  President,  as  a  member 
of  this  association  I  appreciate  the  great  value  of  time  in  a  convention, 
and  beg  to  be  forgiven  for  my  digression  from  the  duty  conferred 
on  me  by  my  department.  The  men  of  the  Bridge  and  Building 
Department  of  the  Texas  Midland  Railroad  ask  the  Association  of 
Bailway  Superintendents  of  Bridges  and  Buildings  to  please  accept 
of  this  beautiful  banner  as  a  memorial  of  the  fifth  annual  convention, 
and  as  a  token  of  their  appreciation  of  the  noble  work  being  done 
by  its  members,  in  each  and  every  one  of  their  annual  conventions, 
and  by  each  and  every  committee  during  the  year,  and  with  all 
kindly  feelings  for  tlie  future  welfare  of  its  members,  both  indi- 
vidually and  collectively,  and  for  their  families,  I  will  let  the  banner 
speak  for  itself;  but  before  turning  this  banner  over  to  our  beloved 
association,  I  wish  to  state  that  the  men  of  the  Bridge  and  Building 
Department,  of  the  Texas  Midland,  desire  to  tender  their  heartfelt 
thanks  to  President  George  W.  Andrews  for  the  kind  manner  in 
which  he  attended  to  the  business  of  getting  the  banner  made,  and 
wish  to  say  that  he  is  down  on  our  rolls  as  their  everlasting  friend. 
Gentlemen,  I  wish  to  say  further,  that  the  men  in  my  department 
leave  it  with  the  discretion  of  the  members  of  the  association 
whether  their  little  present  should  be  accepted  by  the  president  of 
the  association  for  tnem,  or  by  a  vote  of  the  association.  Now,  Mr. 
President,  in  behalf  of  the  men  of  the  Bridge  and  Building  Depart- 
ment of  the  Texas  Midland  Railroad,  I  place  this  beautiful  banner  in 
your  hands,  for  unveiling,  with  the  fond  hope  that  it  may  be  received 
in  the  same  kindly  and  friendly  feeling  in  which  it  is  tendered. 
Ladies  and  gehtlemen,  I  thank  you  for  your  attention. 

Mr.  Andrews. — I  ask  Mr.  Cummin  and  Mr.  Heflin  to  unveil  the 
banner. 

The  banner  had  on  one  side,  ^^  Presented  by  the  Bridge  and 
Building  Department  of  the  Texas  Midland  Railroad,"  and  on  the 
other,  ^^  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings,"  encircling  an  emblematical  design  representing  a  luil- 
road  train  crossing  a  bridge  approaching  a  station  building. 

Mr.  Andrews. — I  wish  to  call  your  attention  to  the  emblematical 


meaning  of  the  ribbon  in  the  eagle's  beak.  This,  however,  was  not 
done  by  Messrs.  White  and  Green,  although  emblematical  of  white 
and  green — ^it  was  done  by  the  manufacturer. 

Mr.  Andrews. — In  behalf  of  the  members  of  this  association,  I 
accept  this  beautiful  banner,  and  thank  the  donors  most  heartily 
for  their  kindness.  As  Mr.  White  has  said,  I  plead  guilty  to 
having  had  a  hand  in  designing  and  manufacturing  the  banner. 
The  design,  possibly,  is  partly  mine,  but  not  altogether.  It  was  first 
intended  to  have  the  banner  made  of  white  and  green,  but  owing 
to  the  manner  in  which  the  banner  must  be  shipped  each  year  for 
our  convention,  it  was  thought  better  not  to  have  the  white  in  the 
banner,  and  I  then  instructed  the  manufacturer  to  place  the  two 
pieces  of  ribbon  that  you  see  suspended  from  the  mouth  of  the 
eagle,  emblematical  of  the  names  of  the  two  gentlemen,  who  were, 
I  believe,  the  principal  donors  of  this  magnificent  banner.  It  abo 
has  an  emblematical  meaning,  which  I  did  not  describe  to  Mr. 
White — the  green,  that  their  actions  may  ever  remain  green  in  our 
memories ;  the  white,  that  our  association  may  ever  remain  pure 
and  undefiled,  an  honor  to  ourselves  and  the  railroads  whom  we 
represent.  I  again  thank  Mr.  White,  and,  through  him,  the 
employees  of  the  bridge  and  building  department  of  the  Texas  Mid- 
land Railroad,  by  whom  this  magnificent  banner  was  presented,  and 
accept  the  same  in  behalf  of  our  association.  For  the  benefit  of 
our  secretary  who  has  an  idea  that  he  is  created  guardian,  would 
flay  that  my  understanding  of  this  matter  is  that  the  banner  is  to 
be  placed  in  possession  of  the  president.  Last  year  he  took  pos- 
session of  the  key,  and  I  have  never  seen  it.  If  I  were  to  be 
president  for  another  year,  I  should  take  care  to  see  that  he  does 
not  have  this,  and  I  will  take  care  to  see  that  it  is  so  explained  to 
our  incoming  president. 

Mr.  Cummin. — ^In  order  that  there  may  be  no  controversy 
between  our  president  and  secretary,  about  the  banner,  I  would 
suggest  that  we  elect  a  standard-bearer. 

Mr.  White — I  want  it  distinctly  understood  that  the  inscription 
is  merely  put  on  there  to  answer  all  questions  in  future.  We  may 
be  dead  and  gone.  I  know  some  of  us  old  fellows  will  be.  Many 
questions  will  be  asked — where  did  our  association  get  this  banner  ? 
It  is  a  memorial  of  our  fifth  annual  convention,  and  will  answer 
aU  questions. 
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CaUing  of  the  roll  was  next  in  order.  I'hirly-one  members 
responded  as  follows,  viz. : 

MEMBERS  PRESENT  AT  ROLL  CALL. 

George  W.  Andrews,  Philadelphia  Div.,  B.  &  O.  R.  R.,  24  Chest- 
nut street,  Philadelphia. 

Ctrus  p.  Austin,  B.  <&  M.  R.  R.,  Medford,  Mass. 

Walter  G.  Berg,  Lehigh  Valley  R.  R.,  Jersey  City,  N.  J. 

J.  S.  Berrt,  S.  T.  S.  W.  Ky.,  Tyler,  Texas. 

William  Berry,  San  Antonio  <&  Arkansas  Pass,  Yoakum,  Texas. 

George  J.  Bishoi*,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kans. 

Joseph  H.  Cummin,  Long  Island  R.  R.,  Long  Island  City,  N.  Y. 

W.  R.  Damon,  Louisyille,  Kashville  A  St  Louis  R.  R.  Co.,  Hunt- 
ingburgh,  lod. 

Joseph  Doll,  C,  C,  C.  &  St.  L,  Ry.  Co.,  Batesville,  Ind. 

William  O.  Eogleston,  C.  &  Erie  R.  R.,  Huntington,  Ind. 

George  E.  Hanks,  Flint  &  Pere  Marquette  Ry.,  East  Saginaw, 
Mich. 

R.  L.  Heflin,  B.  &  O.  Ry.,  Grafton,  W.  Va. 

G.  W.  Hinman,  Louisyille  &  Nashville  R.  R.  Co»,  Evansville,  Ind. 

T.  H.  Kelleher,  New  Orleans  A  N.  E.  R.  R.  Co.,  New  Orleans,  La. 

Aaron  S.  Markley,  Chicago  &  Eastern  111.  R.  R.  Co.,  Danville,  111. 

John  H.  Markley,  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria,  111. 

N.  M.  Markley,  C,  C,  C.  &  St  L.  Ry.  Co.,  Arcanum,  Ohio. 

Charles  C.  Mallard,  Southern  Pacific  Co.,  Algiers,  La. 

A.  McNab,  Chicago  &  West  Michigan  Ry.,  Holland,  Mich. 

H.  MiuDAUGH,  Seattle,  Lake  Shore  <&  Eastern  Rv.  Co.,  Seattle,  Wash. 

S.  S.  MiLLENER,  B.  &  O.,  S.  W.  R.  R.,  Washington,  Ind. 

W.  M.  Noon,  Duluth,  South  Shore  &  Atlantic,  Marquette,  Mich. 

Samuel  F,  Patterson,  Boston  &  Maine  R.R.,  Concord,  N.H. 

G.  M.  Reid,  Lake  Shore  &  Michigan  Southern  Ry.,  Cleveland,  Ohio. 

A.  Shane,  C.,  C,  C.  &  St.  L.  Ry.  Co.,  Lafayette,  Ind. 

J.  L.  SoissoN,  Wheeling  &  Lake  Erie  Ry.  Co.,Norwolk,  Ohio. 

L.  K.  Sp AFFORD,  K.  C,  F.  S.  &  M.  Ry.,  Kansas  City,  Mo. 

James  Stannard,  Wabash  Ry.,  Moberly,  Mo. 

Joseph  M.  Staten,  Chesa.  &  Ohio,  Richmond,  Va. 

N.  W.  Thompson,  P.,  F.  W.  &  C.  Ry.,  Western  Div.,  Fort  Wayne,  Ind. 

J.  L.  White,  Texas  Midland  R.  R.,  Terrell,  Texas. 

The  following-named  gentlemen  arrived  later : 

J.  R.  Harvey,  St.  L..  I.  M.  &  G.  Ry.,  Little  Rock,  Ark. 

R.  J.  HowELL,  Wheeling  Bridge  &  Terminal  Ry.,  Wheeling,  W.  Va. 

J.  E.  Wallace,  Wabash  R.  R.,  Springfield,  111. 

John  Foreman,  P.  &  R,  R.  R.,  Pottstown,  Pa. 

F.  W.  Tanner,  Mo.  Pac.  Ry.,  Atchison,  Eans. 

G.  W.  Ryan,  K.  C,  F.  S.  &  M.  Ry.  Co.,  Thayer,  Mo. 
C.  W.  Kwyser,  Mo.  Pac.  Ry.,  El  Dorado,  Kans. 

I.  T.  Carpenter,  Lexington,  Ky. 

R.  M.  Peck,  Mo.  Pac.  Ry.  &  St.  L.,  I.  M.  &  S.,  Pacific,  Mo. 

Mr.  Andrews. — ^I  have  another  pleasant  duty  to  perform,  and 
will  state  to  those  who  have  not  had  the  pleasure  of  mingling  with 
us  heretofore,  that  at  all  of  our  meetings  we  have  received  the 
most  kind  courtesies    from    the  firm    of    Sherwin,   Williams  & 


Co.  These  were  not  merely  courtesies  to  the  members,  bat  of  a 
natore  that  have  cost  considerable  money,  and  that  it  has  all  been 
given,  I  fully  believe,  without  any  hopes  of  return.  I  have 
had  the  pleasure  of  personally  mingling  with  the  gentlemen,  and 
have  found  that  their  action  has  been  of  pure  friendship;  they 
have  at  each  of  our  meetings  -always  presented  us  with  some  token 
of  esteem,  and  at  this  meeting  they  have  presented  us  with  magnifi- 
cent badges,  conunemorative  of  this  occasion,  and  requested  us 
to  present  them  to  each  of  the  members  and  their  ladies,  and  I  will 
take  the  pleasure  of  presenting  them  to  members  if  they  will  kindly 
step  forward.  Mr.  Stannard  has  kindly  consented  to  distribute 
them. 

Mr.  Mallard. — ^I  take  pleasure  in  sa3ring  that  I  am  instructed  by 
Mr.  Van  Yleck  to  offer  you  an  excursion  on  our  road,  to  see  the 
process  of  sugar  making.  We  will  leave  this  side  of  the  river  at 
eight  o'clock,  go  to  Calamet  Plantation,  where  we  will  take  a 
steamboat  and  ride  on  Bayou  Teche,  which  is  the  richest  portion  of 
our  whole  state.  You  wiU  there  see  siigar  planting  in  its  best  con- 
dition. I  would  like  the  whole  convention  to  go,  and  would  be 
pleased  to  know  as  soon  as  possible  how  many  there  will  be,  so  we 
can  make  proper  arrangements,  leaving  here  Thursday  at  eight 
a.  m.,  and  returning  at  six  p.  m. 

Motion  to  accept  the  invitation  of  the  Southern  Pacific  Co.  was 
carried. 

Mr.  Kelleher. — In  behalf  of  the  Queen  &  Crescent,  I  am  author, 
ized  to  say  that  a  train  will  be  placed  at  the  disposal  of  this  associ- 
ation on  Friday  to  go  over  Lake  Pontchartrain,  as  far  as  the 
association  wish  to  go,  perhaps  to  Slidell,  thirty  miles  from  here. 

Moved  and  seconded  that  the  invitation  of  the  Qaeen  &  Crescent 
be  accepted,  if  the  business  of  the  convention  permitted,  and  that 
the  thanks  of  the  association  be  given  to  both  roads. 

On  motion,  the  reading  of  minutes  of  last  meeting  was  dispensed 
with. 

ADDRESS  OF  PRESIDENT  ANDREWS. 

Gentlbmicn   of  the   American   Intebnational,  Association  of 
Railway  Supebintendents  of  Bridges  and  Buildings: 

By  the  wisdom  of  Him  who  doeth  all  things  well,  we  are  again  per- 
mitted to  meet  in  this,  our  fifth  annual  convention,  and  in  doing  this 
let  us  not  ioT^et  to  render  that  homage  which  is  due  from  the  creature 
to  his  Great  Creator  for  his  wisdom  and  divine  blessing. 
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In  the  year  about  to  expire  the  affairs  of  our  association  have  moved 
along  smoothly  and  successfully^  and  it  now  becomes  my  duty  to  ren- 
der an  account  of  the  work  of  the  year  in  which  I  have  had  the  hodbr 
to  preside  over  the  affairs  of  our  association. 

In  arranging  the  work  of  our  last  meetinfir  for  publication  it  was 
deemed  adyisiu>Ie  by  a  large  majority  of  the  officers  to  insert  sufficient 
advertisements  in  the  published  proceedings  to  pay  for  expenses  of 
same.  That  this  was  successfully  done  .will  be  shown  by  the  reports 
of  our  secretary  and  treasurer.  In  consideration  of  the  fact  that  this 
venture  has  proven  a  success,  I  would  earnestly  recommend  that  this 
policy  be  continued. 

In  the  early  part  of  the  year  the  chairman  of  our  executive  commit- 
tee, at  my  suggestion,  opened  correspondence  with  the  various  hotel 
proprietors  of  Atlanta,  with  a  view  of  arranging  for  the  accommoda- 
tion of  our  members,  but,  owing  to  the  expected  rush  of  visitors  to  the 
exposition,  we  found  it  would  be  impossiole  to  get  any  special  accom- 
modations; we,  therefore,  deemed  it  unwise  to  delay,  and  accordingly 
selected  New  Orleans  as  the  place  for  the  present  meeting.  This  was 
done  by  an  almost  unanimous  vote  of  your  officers,  and  it  is  hoped  it 
will  meet  with  your  approval. 

During  the  year  our  secretary  has  received  a  number  of  requests 
from  railway  journals  for  advance  copies  of  reports;  under  our  pres- 
ent system  it  has  been  impossible  to  comply  with  their  request,  out  I 
believe  that  we  should  take  such  action  at  this  meeting  as  would 
enable  us  to  not  only  furnish  advance  copies  to  railway  journals,  but 
also  to  the  members.  This  y^ould  enable  them  to  prepare  for  discus- 
sion intelligently.  In  view  of  this  fact  I  would  recommend  that  all 
committees  be  required  to  place  a  copy  of  their  reports  in  the  hands 
of  the  secretary  not  later  than  one  month  prior  to  annual  convention 
of  each  year,  and  that  the  secretary  be  directed  to  have  copies  printed 
and  distributed  to  the  members  and  technical  press  on  tlie  first  day 
of  the  meeting.  This  will  give  us  an  additional  advantage  in  enabling 
us  to  publish  the  proceeaings  at  an  early  date  after  the  meeting. 

During  the  year  the  Railway  Age  courteously  renewed  their  offer  of 
one  hundred  dollars  as  a  prize  to  be  competed  for  by  the  members  of 
the  association.  While  it  was  believed  that  the  offer  was  made  by 
the  gentlemen  connected  with  the  above  paper,  with  a  view  of  pro- 
moting the  general  welfare  of  our  association,  it  was  deemed  advis- 
able by  your  officers  to  decline  it,  and  the  gentlemen  were  so  notified. 

In  concluding,  I  wish  to  thank  you  for  the  honor  conferred  upon 
me  one  year  ago,  and  at  the  same  time  assure  you  that  my  efforts  will 
be  devoted  in  the  future,  as  they  have  in  the  past,  for  the  general  wel- 
fare of  our  organization.  I  also  wish  to  thank  the  members  for  their 
courteous  treatment  at  all  times,  and  also  our  genial  secretary,  whom 
I  have  found  ever  ready  to  extend  a  helping  hand. 

Courteously  and  fraternally, 

George  W.  Andrews,  President. 

On  motion  of  Mr.  Stannard,  seconded  by  Mr.  Cummin,  report 
of  the  president  was  not  only  received,  but  the  recommendations 
therein  contained,  relative  to  advertising,  were  adopted. 

The  secretary,  Mr.  S.  F.  Patterson,  read  petitions  for  member- 
ship, as  follows,  viz. : 

J.  W.  Titlet,  Fort  Worth  &  Den.  City  Ry.,  Clarendon,  Tex. 
W.  S.  SCHENCK,  B.  &  O.  R.  R.  (P.  H.  Div.),  Connellsville,  Pa. 
James  Brady,  C,  R.  I.  &  Pac.  Ry.,  Davenport,  Iowa. 
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J.  O.  Olmstead,  Cent.  Vt.  R.  R.,  St.  Afbans,  Vt. 

John  D.  Isaacs,  Sou.  Pac.  Ry.,  San  Francisco,  Cal. 

E.  LouGHERT,  Tex.  &  Pac.  Ry.,  Marshall,  Tex. 

Joseph  W.  Boyce,  L.  £.  &  St.  L.  Consolidated,  Huntingburg,  Ind. 

The  above  names  were  referred  to  the  committee  on  new  mem- 
bers, and  on  their  recomendation  were  unanimously  elected. 


REPORT  OF  SECRETARY. 

Concord,  N.  H.,  October  8,  1895. 

To  the  Officers  and  Members  af  the  American  International  Association 
of  Railway  Superintendents  of  Bridges  and  Buildings : 

Gentlemen: 

Your  secretary  submits  the  following  report: 

Convention  adjourned  at  Kansas  City,  Mo.,  to  meet  at  Atlanta,  Ga., 
October  15,  1895.  Owing  to  the  prospects  of  the  city  being  crowded 
at  that  time  on  account  of  the  exposition,  and  the  committee  not  being 
able  to  secure  satisfactory  accommodations,  it  was  decided  to  meet  at 
New  Orleans,  La.  Five  hundred  copies  of  the  proceedings  were 
printed,  and  nearly  all  of  them  have  oeen  distributed.  Efforts  were 
made  to  secure  advertisements,  with  very  satisfactory  results. 

Your  secretaiy  is  indebted  to  the  officers  and  committees  for  cour- 
tesies shown  bim,  especially  to  those  members  who  have  rendered  great 
service  to  him  in  his  duties,  and  in  the  procuring  of  advertisements 
and  new  members. 

We  have  now  115  members.  Providence  has  smiled  upon  us  during 
the  year,  none  of  our  members  having  died. 

Financial. 

Dr. 

Received  from  new  members $100.00 

*'       for  assessments 62.00 

**         **   dues 139.00 

*'         **    advertisements 285.50 


$586.50 


Cr. 

By  cash  paid  out  for  which  I  hold  vouchers $374.75 

Postage 23.34 

Paid  treasurer,  cash '. 188.41 


$586.50 


Respectfully  submitted, 

S.  F.  Patterson,  Secretary. 
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REPORT   OF    TREASURER. 

New   Orleans,  La.,  October  15,  1805. 

To  the  Officers  and  Members  of  the  Association  of  Bridges  and  Buildings  : 

Your  treasurer  submits  the  following  report  for  year  ending  Octo- 
ber 15,  1805. 

Cash  on  hand  October  15,  1894 $22.27 

Cash  received  from  secretary  during  the  year 188.41 

Total  on  hand $210.68 

Respectfully  submitted, 
G.  M.  Reid,  Treasurer. 
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Reports  of  secretary  and  treasurer  received  and  referred  to 
auditing  committee. 

The  president  appointed  committees  as  follows : 

Subjects  for  Reports  and  Discussion, — ^Joseph  H.  Cummin^ 
James  Stannard,  Aaron  S.  Markley,  J.  L.  White,  C.  C.  Mallard. 

Auditing  Committee. — Joseph  M.  Staten,  G.  W.  Hinman,  John 
H.  Markley. 

Nominating  Committee. — W.  M.  Noon,  N.  W.  Thompson, 
N.  M.  Markley. 

Mr.  Spafford. — I  wish  to  say  to  the  convention,  that  for  the  past 
three  years  I  have  been  in  bad  health,  and  for  that  reason  wish  my 
name  dropped,  as  an  officer  of  this  association,  as  it  is  very  probable 
that  I  shall  not  continue  in  active  railroad  life  much  longer. 

Mr.  Andrews. — I  would  like  to  say  to  Mr.  Spafford,  in  behalf  of 
the  members  of  this  association,  that  there  is  not  one  of  tliem  but 
sincerely  hopes  that  Mr.  Spafford  will  recall  that  decision.  We  all 
sincerely  feel  that  he  will  make  us  a  most  excellent  officer ;  he  has 
given  us  great  assistance  in  the  past,  and  I  am  confident  will  con- 
tinue in  the  future ;  no  matter  in  what  office  he  maybe,  we  feel  that, 
he  should  continue  in  office,  or  if  that  would  interfere  with  his 
plans,  that  he  remain  a  member. 

Mr.  Spafford. — I  thank  you  and  the  association  for  the  kindly 
feelings  towards  me,  but  I  believe  my  duty  to  myself  and  the  asso 
elation  prompts  me  in  saying  that  I  will  not  be  able  to  fulfil  the 
requirements  of  the  office  in  my  present  health. 

Mr.  Cummin. — In  behalf  of  the  committee  on  selection  of  sub- 
jects for  next  year*s  meeting,  I  would  ask  if  any  members  are  inter- 
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ested  in  any  particular  subject,  that  they  would  reduce  their 
suggestions  to  writing,  and  present  them  to  the  committee  at  the 
close  of  this  session. 

Mr.  S.  F.  Patterson.— In  view  of  the  anticipated  change  in  the 
by-laws,  offered  by  Mr.  Hall  at  the  last  session,  would  be  glad  to 
have  that  taken  up — and  I  move  that  it  be  taken  from  the  table. 
Seconded. 

Mr.  Andrews. — As  Mr.  Hall  has  not  been  able  to  be  present,  I 
will  read  the  resolution :  '*  To  amend  Article  IX,  section  1,  of  our 
constitution,  by  striking  out  the  words  ^  two  dollars,'  and  inserting  the 
words  '  three  dollars,'  for  annual  dues." 

Mr.  Shane. — I  move  to  lay  the  motion  on  the  table  and  take  it 
up  immediately  after  the  report  of  the  auditing  committee.  The 
members  of  this  association  will  want  to  know  the  necessity  of  such 
action  before  it  is  taken.  If  it  id  apparent  that  we  do  not  need  the 
money,  we  do  not  want  to  vote  the  increase  in  dues.  Motion 
seconded  and  carried. 

Reading  by  secretary  of  amendment  to  the  constitution  offered  by 
Mr.  0.  J.  Travis,  last  year,  as  follows : 

Kansas  Crrr,  Mo;,  Station,  October  17, 1894. 

To  the  President  and  Members  of  the  American  International  Associa- 
tlon  of  Superintendents  of  Bridges  and  Buildings  : 

In  accordance  with  section  1,  Article  X,  of  the  constitution  of  this 
association,  I  hereby  give  notice  that  I  will  offer  as  an  amendment  to 
section  1,  Article  I,  of  the  constitution,  the  following  : 

This  association  shall  be  known  as  **  American  Association  of  Rail- 
way Bridge  Builders." 

O.  J.  Travis. 

Mr.  Berg. — I  second  the  motion,  but  I  wish  to  say,  however, 
that  I  do  80,  not  because  I  am  in  accord  with  it,  but  simply  to 
bring  it  before  the  house. 

Motion  made  by  Mr.  Cummin  and  seconded,  that  Mr.  Travis's 
motion  be  amended  by  striking  out  the  words  "  American  Interna- 
tional," leaving  the  title  ^*  Association  of  Railway  Superintendents 
of  Bridges  and  Buildings."     Carried. 

Mr.  Andrew. — ^This  association  will  be  now  known  as  *^  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings." 

Mr.  Berg. — In  accordance  with  recommendations  contained  in 
the  president's  annual  address,  I  desire  to  offer  the  following  resolu 
tion :  '^  The  chairmen  of  all  committees,  on  subjects  for  investiga- 
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tion,  are  requested  to  present  their  reports  to  the  secretary,  not  less 
than  one  month  prior  to  holding  of  annual  convention,  and  that  the 
secretary  be  directed  to  have  printed  copies  of  said  reports  ready 
for  distribution  to  the  members  and  to  the  technical  press  on  the  first 
day  of  the  convention."  I  do  not  think  it  will  be  necessary  to  speak 
for  the  motion,  which  explains  itself.  Seconded  by  Mr.  Stannard. 
Carried. 

Mr.  Wallace. — ^Now  that  it  has  been  defined  that  this  is  a  bridge 
association,  I  would  suggest  that  we  define  what  the  duties  of  a 
bridge  superintendent  are — whether  confined  to  bridges  or  not. 

Mr.  Andrews.— I  will  state  for  the  benefit  of  Mr.  Wallace,  and  I 
believe  the  members  will  bear  me  out,  that  this  association  is  com- 
posed of  members  who  have  charge  of  buildings  and  bridges  on 
various  railroads,  some  in  the  chief  engineer's,  and  others  in  the 
maintenance  of  way  departments,  and  in  that  department  it  is  part 
of  the  duty  to  maintain  water-stations,  signals,  and  many  other 
things  which  it  would  be  folly  for  us  to  undertake  to  define ;  and 
that  the  title  there  [pointing  to  the  banner]  covers  the  entire 
ground ;  and  that  no  member  will  offer  for  discussion  a  subject 
with  which  he  has  nothing  to  do.  I  think  the  members  will  bear 
me  out  on  the  question. 

Reading  and  discussion  of  questions  propounded  by  members, 
under  which  head  come  the  reports  on  which  the  committees  have 
been  working  the  past  year. 

No.  1. — Mechanical  action  and  resultant  effects  of  motive  power 
at  high  speed  on  bridges  ;  G.  W.  Andrews,  B.  &  0.  R.  R. ;  W.  G. 
Berg,  Lehigh  Valley ;  J.  E.  Greiner,  B.  &  O.  R.  R. ;  E.  H.  R. 
Green,  Texas  Midland. 

Mr.  Andrews. — ^This  is  a  question  of  great  importance  to  all 
railroads,  and  it  is  one  that  should  not  be  hurried  through.  The 
majority  of  the  members  of  the  committee  have  worked  hard 
during  the  year,  in  gathering  data  for  the  compilation  of  the 
report ;  and  we  found  that  it  would  also  be  necessary  to  design  an 
instrument  for  taking  the  action  of  locomotives  on  bridges.  One 
of  our  committee,  Mr.  J.  E.  Greiner,  has  been  at  work  upon  an 
instrument  of  this  kind  for  the  past  several  months,  but  has  been 
unable  to  complete  it,  owing  to  the  immense  amount  of  business 
that  he  has  been  compelled  to  attend  to.  I  will  state  that  I  fully 
believe  that  this  report  will  be  ready  at  our  next  annual  convention, 
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but  it  was  utterly  impossible  to  present  it  at  this,  and  I  woald  now 
therefore  report  progress. 

Moved  and  seconded  that  the  report  of  the  committee  be 
received,  and  that  they  be  granted  another  year  in  which  to  pre* 
pare  fnll  report.     Carried. 

No.  2. — Postponed  to  afternoon  session. 

No.  3. — Strength  of  various  kinds  of  timbers  used  in  trestles  and 
bridges,  especially  with  reference  to  southern  yellow ^  pine,  white 
pine,  fir,  and  oak ;  W.  6.  Berg,  Lehigh  Valley ;  J.  H.  Cummin, 
Long  Island ;  John  Foreman,  P.  &  R.  R.  R. ;  H.  L.  Fry,  C.  F» 
&Y.  V. 

Mr.  Cummin. — As  one  of  the  members  of  that  committee,  before 
the  chairman  reads  the  report,  I  would  like  to  say  a  few  words  in 
regard  to  the  report  of  the  committee.  It  reminds  me,  in  some 
respects,  of  a  story  told  me  some  years  ago  by  an  old  Methodist 
minister,  concerning  two  deacons  of  the  church,  whom  he  said 
agreed  better  than  any  two  he  had  ever  met,  for  the  reason  that 
one  of  them  was  willing  to  do  all  the  work  and  the  other  wa» 
willing  to  let  him  do  it.  The  same  thing  has  happened  in  the 
report  of  this  committee;  the  chairman  was  perfectly  willing 
to  do  all  the  work,  and,  from  my  own  experience  and  what 
I  have  heard  from  the  other  members,  they  were  perfectly 
willing  to  let  him,  but  I  feel  sure  that  the  members  of  this 
association  will  all  agree  with  me  when  they  have  had  an  op- 
portunity of  hearing  the  report  in  full.  To  use  an  old  stereo- 
typed phrase,  the  midnight  oil  must  have  burned  for  weeks 
in  the  preparation  of  this  report,  and  I  deem  this  statement  but 
justice  to  the  chairman  of  our  committee. 

Mr.  Berg. — I  desire  to  thank  Mr.  Cummin  for  his  kind  and  appre- 
ciative remarks  on  what  I  have  done ;  but  in  order  to  enable  the 
members  to  get  the  full  value  of  the  report, — in  other  words,  that 
it  may  not  be  understood  that  the  report  is  based  solely  on  my 
experience, — ^I  beg  to  say  that  from  the  nature  of  this  report  and 
the  way  in  which  it  had  to  be  prepared,  one  man  was  properly 
forced  to  do  the  work ;  the  other  members  of  the  committee,  how- 
ever, examined  the  report  very  carefully,  and  have  all  endorsed 
the  results  shown  therein,  so  that  it  is  in  reality  the  report  of  the 
full  committee. 

Reading  of  report  by  Mr.  Berg. 
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REPORT  OF  COMMITTEE  ON  "STRENGTH  OF 
BRIDGE  AND   TRESTLE  TIMBERS. 
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Yoar  committee  appointed  to  report  on  **  Strength  of  Bridge  and 
Trestle  Timbers,  with  special  reference  to  Southern  Yellow  Pine, 
White  Pine,  Fir,  and  Oak,"  desire  to  present  herewith,  as  part  of  their 
report,  tlie  very  valuable  data  compiled  by  the  chairman  of  the  com- 
mittee, relative  to  tests  of  the  principal  American  bridge  and  trestle 
timbers  and  the  recommendations  of  the  leading  authorities  on  the 
subject  of  strength  of  timber  during  the  last  twenty-five  years, 
embodied  in  the  appendix  to  this  report  and  tabulated  for  easy  refer- 
ence in  the  accompanying  tables  I  to  IV. 

The  uncertainty  of  our  knowledge  relative  to  the  strength  of  timber 
is  clearly  demonstrated  after  a  perusal  of  this  information,  and  empha- 
sizes, better  than  long  dissertations  on  the  subject,  the  necessity  for 
more  extensive,  thorough,  and  reliable  series  of  tests,  conducted  on  a 
truly  scientific  basis,  approximating,  as  nearly  as  possible,  actual  con- 
ditions encountered  in  practice. 

The  wide  range  of  values  recommended  by  the  various  recognized 
authorities  is  to  be  regretted,  especially  so  when  undue  Influence  has 
been  attributed  by  them  in  their  deductions  to  isolated  tests  of  small 
size  specimens,  not  only  limited  in  number,  but  especially  defective  in 
not  having  noted  and  recorded  properly  the  exact  species  of  each 
specimen  tested,  its  origin,  condition,  quality,  degree  of  seasoning, 
method  of  testing,  etc. 

The  fact  has  been  proved  beyond  dispute  that  small  size  specimen 
tests  give  much  larger  average  results  than  full  size  tests,  owing  to  the 
greater  freedom  of  small  selected  test  pieces  from  blemishes  and  imper- 
fections and  their  being,  as  a  rule,  comparatively  drier  and  better 
seasoned  than  full  size  sticks.  The  exact  increase,  as  shown  by  tests 
and  by  statements  of  different  autlioiities,  is  from  ten  to  over  one 
hundred  per  cent. 

Great  credit  is  due  to  such  investigators  and  experimenters  as  Pro- 
fessors G.  Lanza,  J.  B.  Johnson,  H.  T.  Bovey,  C.  B.  Wing,  and  Messrs. 
Onward  Bates,  W.  II.  Finley,  C.  B.  Talbot,  and  others,  for  their 
experimental  work  and  agitation  in  favor  of  full  size  tests.  Professors 
G.  Lanza,  R.  H.  Thurston,  and.  William  H.  Burr  have  conti*ibuted 
valuable  treatises  on  the  subject  of  strength  of  timber.  The  exten- 
sive series  of  small  and  full  size  United  States  government  tests,  con- 
ducted in  1880  to  1882,  at  the  Watertown  arsenal,  under  Col.  T.  T.  S. 
Laidley,  and  more  recently  the  very  elaborate  and  thorough  timber- 
tests  being  conducted  by  the  United  States  Forestry  Division  under 
Dr.  B.  E.  Fernow,  chief,  and  Professor  J.  B.  Johnson  of  Washington 
University,  St.  Louis,  afford  us  to-day,  in  connection  with  the  work  of 
the  above-mentioned  expeiimenters,  our  most  reliable  data  from  a 
practical  standpoint. 

The  test  data  at  hand  and  the  summary  criticisms  of  leading  authori- 
ties seem  to  indicate  the  general  correctness  of  the  following 
conclusions : 

1.  Of  all  structural  materials  used  for  bridges  and  trestles  timber  is 
the  most  variable  as  to  the  properties  and  strength  of  different  pieces 
classed  as  belonging  to  the  same  species,  hence  impossible  to  establish 
close  and  reliable  limits  of  strength  for  each  species. 

2.  The  various  names  applied  to  one  and  the  same  species  in  differ- 
ent parts  of  the  country  lead  to  great  confusion  in  classifying  or  apply- 
ing results  of  tests. 


15 

3.  Variations  in  strength  are  generally  directly  proportional  to  the 
density  or  weight  of  timber. 

4.  As  a  rule,  a  reduction  of  moisture  is  accompanied  by  an  increase 
in  strength;  in  other  words,  seasoned  lumber  is  stronger  than  green 
lumber. 

5.  Structures  should  be  in  general  designed  for  the  strength  of 

green  or  moderately  seasoned  lumber  of  average  quality  and  not  for  a 
igh  grade  of  well-seasoned  material. 

6.  Age  or  use  do  not  destroy  the  strength  of  timber,  unless  decay 
or  season-checking  takes  place. 

7.  Timber,  unlike  materials  of  a  more  homogeneous  nature,  as  iron 
and  steel,  has  no  well  defined  limit  of  elasticity.  As  a  rule,  it  can  be 
strained  very  near  to  the  breaking  point  without  serious  injury, 
whic^  accounts  for  the  continuous  use  of  many  timber  structures  with 
the  material  strained  far  beyond  the  usually  accepted  safe  limits.  On 
the  other  hand,  sudden  and  frequently  inexplicable  failures  of  indi- 
vidual sticks  at  very  low  limits  are  liable  to  occur. 

8.  Knots,  even  when  sound  and  tight,  are  one  of  the  most  objectiona- 
ble features  of  timber,  both  for  beams  and  struts.  The  full  size  tests 
of  every  experimenter  have  demonstrated,  not  only  that  beams  break 
at  knots,  but  that  invariably  timber  struts  will  fail  at  a  knot  or  owing 
to  the  proximity  of  a  knot,  by  reducing  the  effective  area  of  the 
stick  and  causing  curly  and  cross-grained  fibers,  thus  exploding  the 
old  practical  view  that  sound  and  tight  knots  are  not  detrimentel  to 
timber  in  compression. 

9.  Excepting  in  top  lo^s  of  a  tree  or  very  small  and  young  timber, 
the  heart- wood  is,  as  a  rule,  not  as  strong  as  the  material  farther  away 
from  the  heart.  This  becomes  more  generally  apparent,  in  practice, 
in  large  sticks  with  considerable  heart-wood  cut  from  old  trees  in 
which  the  heart  has  begun  to  decay  or  been  wind-shaken.  Beams  cut 
from  such  material  frequently  season-check  along  middle  of  beam  and 
fail  by  longitudinal  shearing. 

10.  Top  Togs  are  not  as  strong  as  butt  logs,  provided  the  latter  have 
sound  timber. 

11.  The  results  of  compression  tests  are  more  uniform  and  vary  less 
for  one  species  of  timber  than  any  other  kind  of  test;  hence,  if  only 
one  kind  of  test  can  be  made,  it  would  seem  that  a  compressive  test 
will  furnish  the  most  reliable  comparative  results. 

12.  Long  timber  columns  generally  fail  by  lateral  defiection  or 
'*  buckling  ^^  when  the  length  exceeds  the  least  cross-sectional  dimen- 
sion of  the  stick  by  twenty,  in  other  words,  the  column  is  longer  than 
twenty  diameters.  In  practice  the  unit  stress  for  all  columns  over 
fifteen  diameters  should  be  reduced  in  accordance  with  the  various 
rules  and  formirise  established  for  long  columns. 

13.  Uneven  end-bearings  and  eccentric  loading  of  columns  produce 
more  serious  disturbances  than  usually  assumed. 

14.  The  tests  of  ftill-size,  long,  compound  columns,  composed  of  sev- 
eral sticks  bolted  and  fastened  together  at  intervals,  show  essentially 
the  same  ultimate  unit  resistance  for  the  compound  column  as  each 
component  stick  would  have  if  considered  as  a  column  by  itself. 

15.  More  attention  should  be  given  in  practice  to  the  proper  pro- 
portioning of  bearing  areas;  in  other  words,  the  compressive  bearing 
resistance  of  timber  with  and  across  grain,  especially  the  latter,  owing 
to  the  tendency  of  an  excessive  crushing  stress  across  grain  to  indent 
the  timber,  thereby  destroying  the  fiber  and  increasing  the  liability  to 
speedy  decay,  especially  whezl  exposed  to  the  weather  and  the  con- 
tinual working  produced  by  moving  loads. 

The  aim  of  your  committee  has  been  to  examine  the  conflicting  test 
data  at  hand,  attributiDg  the  proper  degree  of  importance  to  the  vari- 
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OU8  results  and  recommendations,  and  then  to  establish  a  set  of  units 
that  can  be  accepted  as  fair  average  values,  as  far  as  known  to-day, 
for  the  ordinary  quality  of  each  species  of  timber  and  corresponding 
to  the  usual  conditions  and  sizes  of  timbers  encountered  in  practice. 
The  difficulties  of  executing  such  a  task  successfully  cannot  be  over- 
rated, owing  to  the  meagreness  and  frequently  the  indefiniteness  of 
the  available  test  data,  and  especially  the  great  range  of  physical 
properties  in  different  sticks  of  the  same  general  species,  not  only  due 
to  the  locality  where  it  is  grown,  but  also  to  the  condition  of  the  tim- 
ber as  regards  the  percentage  of  moisture,  degree  of  seasoning,  physi- 
cal characteristics,  grain,  texture,  proportion  of  hard  and  soft  fibers, 
presence  of  knots,  etc.,  ail  of  which  affect  the  question  of  strength. 

Your  committee  recommends,  upon  the  basis  of  the  test  data  at 
hand  at  the  present  time,  the  average  units  for  the  ultimate  breaking 
stresses  of  the  principal  Umbers  used  in  bridge  and  trestle  construc- 
tions shown  in  the  accompanying  table. 

In  addition  to  the  units  given  in  the  table,  attention  should  be  called 
to  the  latest  formulse  for  long  timber  columns,  mentioned  more  par- 
ticularly in  the  Appendix  to  this  report,  which  formulas  are  based 
upon  the  results  of  the  more  recent  full-size  timber  column  tests,  and 
hence  should  be  considered  more  valuable  than  the  older  formulse 
derived  from  a  limited  number  of  small-size  tests.  These  new  form- 
ulae are  Professor  Burr's,  App.  I. ;  Professor  Ely's,  App.  J. ;  Professor 
Stanwood's,  App.  K.,  and  A.  L.  Johnson's,  App.  V.;  while  C.  Shaler 
Smith's  formulae  will  be  better  understood  after  examining  the  explan- 
atory notes  contained  In  App.  L. 

Attention  should  also  be  called  to  the  necessity  of  examining  the 
resistance  of  a  beam  to  longitudinal  shearing  along  the  neutral  axis, 
as  beams  under  transverse  loading  frequently  fail  by  longitudinal 
shearing  in  place  of  transverse  rupture. 

In  addition  to  the  ultimate  breaking  unit  stress  the  designer  of  a 
timber  structure  has  to  establish  the  safe  allowable  unit  stress  for  the 
species  of  timber  to  be  used.  This  will  vary  for  each  particular  class 
of  structures  and  individual  conditions.  The  selection  of  the  proper 
** factor  of  safety"  is  largely  a  question  of  personal  judgment  and 
experience,  and  offers  the  best  opportunity  for  the  display  of  analyti- 
cal and  practical  ability  on  the  part  of  the  designer.  It  is  difficult  to 
give  specific  rules.  The  following  are  some  of  the  controlling  ques- 
tions to  be  considered: 

The  class  of  structure,  whether  temporary  or  permanent,  and  the 
nature  of  the  loading,  whether  dead  or  live.  If  live,  then  whether 
the  application  of  the  load  is  accompanied  by  severe  dynamic  shocks 
and  pounding  of  the  structure.  Whether  the  assumed  loading  for  cal- 
culations is  the  absolute  maximum  rarely  to  be  applied  in  practice,  or 
a  possibility  that  may  frequently  take  place.  Prolonged  heavy,  steady 
loading,  and  also  alternate  tensile  and  compressive  stresses  in  the 
same  piece,  will  call  for  lower  averages.  Information  as  to  whether 
the  assumed  breaking  stresses  are  based  on  full-size  or  small-size  tests, 
or  only  on  interpolated  values  averaged  from  tests  of  similar  species 
of  timber,  is  valuable,  in  order  to  attribute  the  proper  degree  of  impor- 
tance to  recommended  average  values.  The  class  of  timber  to  be  used, 
and  its  condition  and  quality.  Finally,  the  particular  kind  of  strain 
the  stick  is  to  be  subjected  to,  and  its  position  in  the  structure  with 
regard  to  its  importance  and  the  possible  damage  that  might  be  caused 
by  its  failure. 

In  order  to  present  something  definite  on  this  subject,  your  com- 
mittee presents  the  accompanying  table  showing  the  average  safe 
allowable  working  unit  stresses  for  the  principal  bridge  and  trestle 
timbers,  prepared  to  meet  the  average  conditions  existing  in  railroad' 
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timber  structures,  the  units  being  based  upon  the  ultimate  breaking 
unit  stresses  recommended  by  your  committee  and  the  following  fac- 
tors of  safety,  viz. : 

Tension,  with  and  across  grain 10 

Compression,  with  grain 5 

Compression,  across  grain 4 

Transverse,  extreme  fiber  stress 6 

Transverse,  modulus  of  elasticity         ,        ....  2 

Shearing,  with  and  across  grain 4 

In  conclusion,  your  committee  desires  to  emphasize  the  importance 
and  great  value  to  the  railroad  companies  of  the  country  of  the  experi- 
mental work  on  the  strength  of  American  timbers  being  conducted  by 
the  Forestry  Division  of  the  United  States  Department  of  Agriculture, 
and  to  suggest  that  the  American  Association  of  Railway  Superinten- 
dents of  Bndges  and  Buildings  endorse  this  view  by  official  action, 
and  lend  its  aid  in  every  way  possible  to  encourage  the  vigorous  con- 
tinuance of  this  series  of  government  tests,  which  bids  fair  to  become 
the  most  reliable  and  useful  work  on  the  subject  of  strength  of  Ameri- 
can timbers  ever  undertaken.  With  additional  and  reliable  informa- 
tion on  this  subject,  far-reaching  economies  in  the  designing  of  timber 
structures  can  be  introduced,  resulting  not  only  in  a  great  pecuniary 
saving  to  the  railroad  companies,  but  also  offering  a  partial  check  to 
the  enormous  consumption  of  timber  and  the  gradual  diminution  of 
our  structural  timber  supply. 

WALTER  G.  BERG,  Chairman, 
J.  H.  CUMMIN, 
JOHN  FOREMAN, 
H.  L.  FRY, 

Committee, 
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STRENGTH  OF  BRIDGE 

TABLE  1.— 

ULTIMATE  BREAKING  STRESS,  IN 

COBCPILBD  FOB  THB  FiFTR  ANNUAL  GONVBNTION  OF  THB  ASSOCIATION  OF 


AUTHORITY. 


u 

hi 


ad 
a® 


DESCRIPTION. 


Tension. 


With  Grain. 


Across 
Grain. 


Limits.      '    Av.    iLim. 


Av. 


W.  J.  M.  Rankine 
Ohas.  H.  Has  well. 


John  C.  Trautwine. 


!  Red  oak 10,250  ' 

English  oak 10.000-19,800 

Oak : 2,800 


Robert  H.  Thurston A 


Louis  DcC.  Berg. 


F.E.Kidder 

Malverd  A.  Howe 


William  Kent . 
A.  L.  Johnson 


Whlteoak 16,500 

Live  oak 16,380 

Canadian  white  oak 

Red  oak 10,260 

Pennsylvania  oak,  seasoned • ;  2(i,333 

Oak , |....... 2,300 

Whlteoak ' 10,000 

Live  oak , 10,000 

Basket,  black,  and  red  oak • 10,000 

Oak. 


White  oak ; i  10,000 

Live  oak ! 10,000 

Canadian  oak 


A 
A 

A 
W 


Whlteoak 

Red  oak 

Live  oak 

Canadian  oak '■   7,500 

Whlteoak '  16,000 

Whlteoak 10,000 

Live  oak 10,000 

Oak 

Whlteoak ,  10,000 


11,000   2,800 

8,000   

11,000  


U.  8.  Ordnance  Depar't, 

Capt.  T.  J.  Rodman 

Thomas  Laslett 


R.  G.  Hatfield 


^     U.  S.  10th  Census. 


Robert  H.  Thurston 
St.  Louis  Bridge.... 


U.  S.  Ordnance  Depar*t, 
Watertown  Arsenal.... 


B.  i. 
B.b. 

B.a. 


B.h. 


White  oak,  well  seasoned 

Whlteoak 

Baltimore  oak 

Oaks,  average 

Whlteoak 

Canadian  oak 

Live  oak 


B.C. 
B.d. 


B.f. 


Whlteoak 

White,  post,  iron,  red,  and  black  oak. 

Scrub  and  basket  oak 

Chestnut  and  live  oak 

Pin  oak 

Whlteoak 

Live  oak 

White  oak,  blocks 

White  oak,  round  columns 

Black  oak,  blocks 

Black  oak,  round  columns 

Whlteoak 

Red  oak 

Yellow  oak 


13,333-25,222 


7.021 
8,882 


19,500 


12,670-22,703 

7,600-12,183 

20,260-20,620 


18.210 
10,810 


17,410 
10,124 
20,890 


£ 


G.  Lanza. 


D.  Kirkaldy  ASon. 


D.c. 
G.a. 
O.a. 
E.b. 


White  oak,  86  beams 

White  oak,  10  posts  and  blocks . . . . 

White  oak,  18  old  posts 

White  oak,  6  beams,  6  feet  span. . . . 
White  oak,  6  beams,  11  feet  span. . . 
White  oak,  6  posts,  about  6  diams.. 
White  oak,  5  posts,  about  11  dlams. 
White  oak,  6  posts,  about  28  dlams. 
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AND  TRESTLE  TIMBERS. 
OAK. 

POUNDS,  PER  SQUARE  INCH. 

Baii^wat  SuPBaiXTBNDBirTS  OP  Bbidgbs  and  Buildings,  Octobbb,  1895,  by  Waltbb  G.  Bbbg. 


COBCPBBSBION. 

Tbansvbbsb. 

Shbabing. 

OSS 

lin. 

With  Grain. 

Aoro»  Grata.        |  ^'^^^'^^ 

Modulus  of  Elasticity. 

With  Grain. 

Acr 
Gn 

Limits. 

Av. 

Limits. 

Inden- 
tation. 

1 
Av.      Xilmits. 

Av. 

Limits. 

Av. 

Limits. 

Av. 

T.fm. 

Av. 

1 

1 

6,000 
10,000 

10,600 

2,160,000 

' 

10,000-13,600 

1,200,000-1,750,000 

2,800 
780 

4,000 
4,082 

2,300 

1,710,000 

7.sno 

10,800 

11,520 

10,512 

9,720 

6,850 
5,982 

■■■>■«.■ 

-  -  - 

1 

'  1  * 

5,Q0iQ^  '7,606   6,666 

' 

1,000,000-2,000,000 

1,500,000 

400-700 

1 

10,800 
10,800 
15,800 

4,425 
8,480 

........I----- 

........... 

, 

78o; 

1. .... 

4,000 

5,500-  8,000 
8,000-10,000 

11,000 

12,000 

,10.000 

'  7,200 

6,600 

,  7,300 

7,000 

5.670 

1 

, 

7,200 
6,000 
6,850 
6,000 

2.400 

900,000 
1,200,000 

800 

4,400 

750 
700 

•   •  •   a  ■ 

4,600 

!r  mn 

' 

3,15fr-  7,000 

1,240,000 
1,500,000 
1,500,000 

, j    850 

4,400 
4,400 

7,000 
7,000 

1-10  in.  1.600 
1-10  "    1,600 

.... 

"."",',                .*'! 

1 

974,000-2,283,000 

1 

4,000 

8  pr  ct.  1  -Mn 

6,000 

1,100,000 

800 

4,601-10,058 

8,460-17,340 

6.964 
5,891 

10,900 

9.800 

8,660 

11,700 

10,600 

1,330,000 
1,770,000 
1,114.560 
1,339,200 
1,929,312 

■  •  •  ■ 

5,581-  9,776 

8,000 

1-20  in. 

2,660 

1,075-1,474  i,256 

11,100 

1-20  " 

Awm 

I 

5,810-  9,070 

1-100  "  11,600 
1-10  "  ,4,000 

1-10  "  '4,000 

1-10  "   4,200 
1-10  ••  4,500 
1-10  "  'nnnn 

7,010-18,860 

879,000-2,103,000 

7,000 
6,000 
7,500 
6,500 
7,140 
10,410 
8,606 
7,812 

1 
1 

, 

9,840 
11,280 

1,620,000 
1,851,428 

8.200-8,778 
6,000-12,200 

1,300-2,200 

1.760 

1,600-2,000 

|i,«» 

5.400-6,980 

6,101 
7,192 

1 

1-^  ••  2,860 

1 

842 

808 

1 

I 



•••••■•••      ft 

- 

8,535-  7,834 

5,868 

744,774-1,777,500 

1,181,100 

8.182-  4,450 
2,948-  5.147 

8,470 
8,957 

• 

6,890 
8,650 

8,285 
8,418 
2,891 
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STRENGTH  OF  BRIDGE 

TABLE  2.— 

ULTIMATE  BRBAKINO  STRESS,  IN 
Compiled  for  the  Fifth  Annual  Convention  of  the  Association  of 


s 

N 


H 

M 

M 

00 

fa  s 

s 

p 


AUTHORITY. 


Tension. 


DESCRIPTION. 


With  Qraln. 


Across 
Grain. 


Limits. 


Av. 


Llm. 


Chas.  H.  Haswell... 
John  C.  Traatwlne.. 
Robert  H.  Thurston 
Louis  DcC.  Ber^ — 

F.  E.Kidder 

Malverd  A.  Howe... 

H,  T.  Bovey 

A.  L.  Johnson 

W.  M.Patton s 


A 

A 
A 
A 
A 
A 
M 
W 
A 


8,000-7,600 


!ll,800 
10,000 


9,000 
7,000 


White  pine 

White  pine 

White  pine 

White  pine 

White  pine 

White  pine ; 10,000 

Canadian  (Ottawa)  white  pine.. 

White  pine >  7000 

White  pine ; '  7,OOo: 


U.  S.  Ordnance  Depar't, 

Capt.  T.  J.  Rodman B.  1. 

R.G.  Hatfield B.  a. 


U.  8.  lOth  Census.. . . 
Robert  H.  Thurston 


B.h. 
B.C. 


St.  Louis  Bridge B.d. 


F.E.  Kidder 

U.  S.  Ordnance  Depar*t, 
Watertown  Arsenal  — 

H.  T.  Bovey 


B.e. 

B.f. 

Q 

M 


White  pine,  well  seasoned 11,438-11,960 

White  pine 

White  pine 


White  pine 

White  pine,  blocks 

White  pine,  columns 

White  pine 

White  pine 6,800-11,299  8,916 

White  pine,  resistance  to  keys  , 

tearing  out ! 

Canadian  (Ottawa)  white  pine . .    8,608-i4,278|  11,396 


12,000 
6,880 


Av. 


560 
560 


660 


•  •  •  •  • 


H 

M 


« 


H.T.  Bovey. 


U.  S.  Ordnance  Depar*t, 

Watertown  Arsenal . . . . 

G.  Lanxa 


Onward  Bates. 
W.  H.  Finley.. 


M.I. 

M.IT. 

H.a. 
D.d. 


R.a. 
R.b. 

S 


Canadian  (Ottawa)  white  pine, 

16  beams 

Canadian  (Ottawa)  white  pine, 

68  posts 

White  pine,  posts,  under  32  dia. 
White  pine,  posts  32-62  diams. . . 

White  pine,  87  beanos 

Western  white  pine,  kiln  dried. 

8  beams ; 

White  pine,  new  and  old,  80  b'ms> 

White  pine,  new,  14  beams ' 

White  pine,  81  years  in  use,  12  J 

beams .t 

White  pine,  new,  2  beams j 
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AND  trp:stle  timbers. 

WHITE  PINE. 

POUNDS,  PER  SQUARE  INCH. 

Railway  Supbbintbndbnts  of  Bbidgbs  and  Buildings,  Ootobbb,  1805,  by  Walteb  O.  Bebo. 


COMPBBSSION. 


Tbanvbbse. 


Shbabing. 


with  Grain. 

__.    ...            .       ,  1 
Across  Grain. 

Extreme  Fiber 
Stress. 

Modalas  of  Elasticity. 

With 
Grain. 

Across 
Grain. 

Limits. 

Av. 

Llm. 

Inden- 
tation. 

Av. 

1 

Limits. 

Av. 

Limits. 

1 
Av. 

Lim. 

Av. 

Lim. 

Av. 

5,775 
6,000 

560 

9.000 
8,100 

1 

1,830,000 

1,600,000  250-500 

1,000,000! 

850,000 

1,073,000 

490 

6,bb(K-7,000 
8,000-6,000 

2,480 

•  •  •  • 

490 
450 
490 
825 

5,500 

700 

4,000 
4.820 



2,500 
2,480 
2.480 

2,800^,500 

5,400 
5,000 
8,500 
9,500 

1-10  In. 

600 

1,760,000 

8prct. 

440 

4,400 
9,000 

870,000 

800 
482 

2,480 

5,017-5.776 
5,579-7,502 

8,750-5,600 

6,798-7,092 

i 

I 

6,650 

5.400 

9,500 
3,281 

8,727 

1-20  In. 

1-100  " 

1-10  " 

800 

9,000 
5,280 

1,262,800  483^ 

480 

600 

5,610-11,580 

868,000-1,478,000 

1,200 

888,686 

■    M    •    «     ■    ■    B 

8,068-8,684 
8,580-8,900 

555-722 

611 

7,578-9.440 

8,297 

1,251,252-1,461,728 

1,888,497 

5,617 

1-20  •• 

1,045 

870 
421 

238-611 
273-882 

2,500-4,986 

3,888 

488,250-1,184,240 

754,265 

8,848 
2,414 

1,687-8,700 
1,000-2,000 

*••■•• 

2,456-7,251 

4,451 

5,482 
8,872 
3,094 

7,051 
5,402 

727,200-1,565,000 

1,122,000 

1,188,087 
1,096,000 

'.'.'.'.',y'.'.'.'. 

1 

2,850-5,876 
2,160-5,181 

5,189-10,616 

712,600-1,480,900 

1 .... 

i 

715,000-1,900,000 

1,208,250 
982,600 

....... 

1 



1 

, 
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STRENGTH  OF  BRIDGE 

TABLE  3.— SOUTHERN  YELLOW  PINE,  LONG-LEAF  YELLOW 

ULTIMATE  BREAKING  STRESS,  IN 

COMPILBD  FOB  THIS  FiFTH  ANNUAL  CONVENTION  OF  THB  ASSOCIATION  OF  RAIL- 


09 
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& 
•J 
< 
> 

Q 
N 
Q 

2; 

o 
u 


N 

ij 
< 

OQ  (« 

D 


•J 

as 
H 
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AUTHORITY, 


W.  J.  M.  Rankine 

ChasH.  Haswell 

John  C.  Trantwine 

Robert  H.  Thurston 

Lonls  Dec.  Berg 

P.  E.  Kidder :  — 

Malverd  A.  Howe 

G.  Lanza 

A.  L.  Johnson 

W.M.Patton 

U.  8.  Ordnance^epar*t,~ 

Capt.  T.  J.  Rodman 

Thomas  Laslett 

R.  G.  Hatfield 

U.  S.  10th  Census 

Robert  H.  Thurston 

St  Louis  Bridge 

F.  E.  Kidder 

U.  S.  Ordnance  Depar^t, 

Watertown  Arsenal  — 

U.  S.  Forestry  Departm*t, 

Bulletin  No.  8 

U.S.  Forestry  Departm't, 
Bulletin  No.  8 

G.  Lanza 

U.  S.  Ordnance  Depar't, 
Watertown  Arsenal . . . . 


fl  9 
9  O 

Old 

< 


DESCRIPTION. 


Tbnsion. 


With  Grain. 


Limits. 


Across 
Grain. 


Av.  !  Lim.  Ay. 


A 
A 


A 

A. 


A 
A 

D.b. 
W 
A 


18,000 
19,200 


Yellow  pine | 

Pitch  pine 

Yellow  pine 

Virginia  pine ] 

Georgia  pine ! 

Yellowpine 10,000 

Georgia  yellow  pine , { 

Pitch  pine ' :  lO.OOO 

YeUowpine 5,000-12.000 

Pitch  pine ,   8,000-10,000 

Yellowpine j j  9,000 

Georgia  yellow  pine 12,000i 

Pitch  pine 10.000 ' 

Yellowpine |l6,000i 

Southern  yellow  pine 110,000 

Yellow  pine 

Long-leaf  pine 12.000 

Yellow  pine ;20,700 


B.i. 
B.b. 
B.a. 

B.h. 

B.C. 
B.d. 

B.e. 

B.  f. 

Q. 


Yellow  pine,  well  seasoned 

Pitch  pine 

Georgia  pine 

Pitch  pine 

Long-leaf  Georgia  pine 

Yellowpine 

Yellow  pine,  blocks 

Yellow  pine,  columns 

Yellow  pine 

Yellow  pine 

Yellow  pine,  resistance  to  keys  tear*g  out 


12.600-19,200 


Long-leaf  pine,  from  Alabama. 


12,066-17,922 


4,170-81300 


4.666 
16,000 


20,700 


16,478 
16,029 


C 
D.b. 
G.a. 
H.a. 
H.a. 
H.c. 


Long-leaf  pine,  from  Alabama 

Yellow  pine,  51  beams 

Yellow  pine,  18  posts  and  blocks . . . 
Yellow  pine,  posts  under  22  dlams. . 
Yellow  pine,  posts  22  to  62  diams . . . 
Yellow  pine,  straight  grain,  well 

soned,  12  posts 

Yellow  pine,  very  slow  growth,  3  posts. . . 
Yellow  pine,  very  green  and  wet,  3  posts. 


sea- 


660 

550 
550 
560 
660 
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AND  TRESTLE  TIMBERS. 

PINE,  GEORGIA  YELLOW  PINE,  AND  SOUTHERN  PITCH  PINE. 
POUNDS,  PER  SQUABE  INCH. 

WAY  SUPEBINTBNDSNTS  OP  BrIDQBS  AND  BUILDINGS,  OCTOBBB,  1896,  BY  WaLTBB  O.  BBBQ. 


COMPBBSSION. 

Tbansvbbse. 

Shbabino. 

rain. 

With  Qr 

ain. 
Av. 

Across  Grain. 

Extreme  Fiber 
Stress. 

Modulus  of  Elasticity. 

With  Grain. 

Across  Gi 

i 
Limits. 

Limits. 

Inden- 
tation. 

> 

< 

m 

tiimits. 

Av. 

Limits. 

Av. 

Lim. 

AT. 

Lim. 

Av. 

5,400 
8,947 

1 

* 

1 

1 

550; 9.884 

RfiO 0  9ttti 

2,430,000 

610 



1 

8,aoo 

550 
550 

•••'•••••  — 

1 

^d.  Ann 

1 

] 

1 

•  ■•■■'••■■••■■••••a 

9,000 
16,300 
9,900 
7,000 
8,000 
6,000 
7,200 
6,600 
6,760 

.... ._»-..«... 

1,600,000 

4.840-6.736; 

»«■«■•••••    a******* 

•..•••••••••...••. 

5,785 

1 

••.••••.••.••••..*'....•.•.• 

5,053 

6,500-10,000 

1  Ann  nnn 

610 

1,900,000 
1,100,000 
1,200,000 
1,225,000 
1,780,000 
1,600,000 

1 

5,400 
7,400 
8,900 

1 

I 

4,800 

1,850 

600 
610 
610 
325 

5,700 



5,000 

4,400-6,000 

• 



5,700 

8,500 

1-lOin 

1,300 

5,700 



5,000 

7,750 

15.000 

11.500 



8p.c. 

645 

• 

1,440,000 

600 

■•••••■■«•■ 

843 

5.735 

1                     \''" 

7386-8,860 

8,796-11,676 

9,972 
11,900 
15.800 

9,792 

16,740 

6,482 
9,600 



],gbb,6o6 

2,468,800 
1,226,152 

8,170-11^08 

l-201n 

2,250 

9,000-21,168 

718-034    840 

4,01<MO,aOO 

8,600 

11,960 
4,722 
4,735 

1-100 
1-10" 

1,800 
2,600 

9,220-21,060 

879,000-2,878,000 

8,634,727 

1,600^917 
4,6S0-4,8a> 

1,000-1,222 1,092 

1 



12  280-14  654  IS  048 

1   7n7  <M»_1   QOA  MU\ 

1,821,680 

•!     

1 

1-20  "  1,900 

.-, ....1 1..». ..*. 

852 
512 

1 

1 ! 

387-720 

4,.'S87-e,860 

1 

7.228      684-2.094  ISn.oi . '  i  mt 

1 

464-1,299 

862 

-«"-  • 

• 

1 
4,268-16,200  12,260 
8,968-11,860   7,486 

842,000-3,117,870 
1,162,467-2,886,096 

2,069,650 
1,767,900 

3,604-5,402 
3,480-6,877 
1,700^8,600 

5,688-8,844 
7.890-10.260 

4,544 
4,442 

**'   '*! 

1 ' 

1  *          1  *  *  * 

7,888 

0.5H0 

i 

' 

2.71IK>a  180    fi  Oii^ 

1 

1 

AffMWyJi^V 

•' 

!         i 
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STRENGTH  OF  BRIDGE 

TABLE  4.— DOUGLAS,  OREGON,  WASHINGTON, 

ULTIMATE  BREAKING  STRESS,  IN 
Compiled  fob  thb  Fifth  Annual  Convsntion  of  the  Association  of  Railway  Supbr- 


AUTHORITY. 


"2  • 


DESCRIPTION. 


Tension. 


With  Grain. 


Limits* 


Av. 


Across 
Grain. 


Lim. 


At. 


Robert  H.  Thursion 

P.  E.  Badder , 

H.  T.  Bovey 

Arthur  Brown, 
Southern  Pacific  Ry . . . . 

A.  L.  Johnson 

U.  S.  Ordnance  Depar't, 
Capt.  T.  J.  Rodman 

U.  S.  10th  Census 

W.B.  Wright , 

Ore^ron  &  California  R.R. 

Robert  H.  Thurston 

U.  S.  Ordnance  Depar't, 
Watertown  Arsenal 

A.  T.  Bovey 

John  D.  Isaacs, 
Southern  Pacific  By.... 


A 
A 

M 


Ob. 
W 


Oregon  pine 9,000-14,000 

Callromia  spruce 12,000-14,000 

Oregon  pine 18,800 

Oregon  spruce 

Douglas  fir ; 

Douglas  fir,  specially  selected . ; ' 

Douglas  fir,  ordinary  first  qual.| ' 


Pacific  Northwest  (Douglas)  fir  15,900 

Douglas  fir 


g 
H 

H 
M 

OQ 

< 

CO 

X 

o 

i 

p 

00 
H 

PS 


B.  1. 

B.h. 
O.d. 

O.  e. 

O.  c. 

B.  f. 

M.  Ill 
M.  IV 


Oregon  yellow  fir 

Oregon  red  fir 

Oregon  white  fir 

Red  and  yellow  Douglas  fir 

Red  fir 

Yellow  fir 

Douglas  fir 

Oregon  sugar  pine 

Oregon  pine 

Caliiomfa  spruce 

Oregon  pine 

Oregon  spruce 

Douglas  fir,  71  tests 

Douglas  fir 


Douglas  fir. 


18,688-16,838 


2,485-18,856 


12,867 
14,688 


10,872 
11,660 

16,600 
11,000 


18,810 
16,160 

11,612 


15,900 


00 

g 

H 

H 
N 

ti 

h 
O 

« 

b 

m 
M 


Onward  Bates. 


A.  T.  Bovey 


C.    B.   Talbot,    Northern 
Pacific  R.  R 


A.  J.  Hart,  Chic,  Mil.  A 
St.PaulR.R 


A.  J.  Hart  &  C.  B.  Talbot. 
S.  Kedzie  Smith 


State  of  Washington 
Chapter.  American  Inst. 
Architects 


R.  c. 

M.I. 

M.I. 

M.  II. 
M.I. 
M.  IT. 

N.a. 
N.e. 


N.b. 


N.c. 
N.d. 

O.a. 

N.f. 


Charles  B.  Wing. 


Douglas  fir,  12  beams 

Douglas  fir,  10  beams  (omitting 
2  bad  sticks) 

Douglas  fir,  specially  selected, 

4  beams 

Douglas  fir,  ordinary  first  qual- 
ity, 15  beams 

Douglas  fir,  122  posts i 

British  Oolum.  spruce,  8  beams  ' 
British  Colum.  spruce,  69  posts 

Wash'n  yel.  fir,  5  small  beams. 

Washinsrton  fir,  hard, fine  grrain, 
1  small  beam 

Washington  pine,  fine  grain,  1 
small  beam 


Washington  yellow  fir,  green, 
4  beams 


U 


Washington  yellow  fir,  6  years 
seasoned,  2  beams 

Washington  fir,  9  beams 

Washington  yellow  fir,  close 
grain,  2  beams 

Washington  red  fir,  8  beams. . . . 

Washington  yellow  and  red  fir, 
19  beams 

Douglas  4r,  11  beams 

Washington  yel.  fir,  18  beams . . 

Washington  red  fir,  11  beams . . 

Average  of  all  tests 

Douglas  fir,  ordinary  No.  1, 
merchantable,  10  beams 

Douglas  fir.  ordinary  No.  1, 
Merchantable,  10  small  beams 
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AND  TRESTLE  TIMBERS. 

AKD  CALIFORNIA  FIR,  PINE,  AND  SPRUCE. 
POUNDS,  PER  SQUARE  INCH. 

IKTBNDBNT8  OP  BrIDOEB  AND  BUXLDINOS,  OCTOBEB,  1895,  BY  WaLTBB  G.  BBRO. 


GOM^BBSSION. 

• 

Tbansvbbse. 

Shbabiho. 

With  gn\n. 

Across  Grain. 

Extreme  Fiber 
Stress. 

Modulus  of  Elasticity. 

With 
Grain. 

AcroPB 
Grain. 

Limits. 

AV. 

■ 

3 

«  o 

11 

Av. 

Limits. 

Av. 

Limits. 

Av. 

Lim. 

Av. 

Lim. 

Av. 

9,200-11,500 
9,200-12,800 

1 

f 

1 

1 
11,071 
12,228 

1 
»•««••'•• 

. 

840 
810 

400 

6,000 

9,000 
6,000 

13,680 
6,600 

2.000,000 
1,480,000 

1,272,000 
1,880,000 

6,000 
4,400 

600 

..••.. 

•  • 

8  per  ct. 

600 

••••■•• 

7,488-0,217 

7,740-10,944 

7,088 
6,644 

6,728 
4,194 

16,894 
15,080 

8,658 
8,870 

11,071 
12,228 

17,228 

"•***•*••*?• 

4,880-9,800 

8,220-17,920 

1,808.000-2,579,000 

6,099 
6,182 

8,086 
8,391 

2-100  in. 
4-100  '* 

1,000 
1,000 

616-888 

688 

9,200-11,500 
9,200-12,800 

8,607 
5,772 

1-20  " 
1-20  " 

1.150 
696 

786 
811 

877-411 

408 
600 

6,000 

1,272,000 

8,607-7,544 
5,268-7,544 

8,020-10,441 
4,0ft7-«,882 

6,791 
6,214 

9,054 
6,081 

1,934.600-2,178,100 
926,600-1,770,668 

2,086,629 
1,481,209 

6,974 

4,614-5,906 

5,120 

1,011,460^1,528,499 

1,203,638 

8,617 



6,890-9,720 

7,847 

9,720 
6,116 

7,828 

6,020 
6,278 

7,880 
6,186 

6,420 

5.979 
7,402 
6,186 
6,850 

6,482 
9,267 

*  * 

6,148-7,962 

5,986-6,088 
5,268-7,561 

7,600-8,160 
4,255-6,188 

8,530-8,160 

••a....... 

1 

• !-• 

;.- 

5,580-7,951 
6,488-12,066 
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APPENDIX  A. 


EXPLANATOUY  OF  TABLES  SHOWING   STRENGTH  OF  BRIDGE  ANI> 

TRESTLE  TIMBERS. 

Tables  1  to  4* 

These  tables  were  compiled  to  show  all  the  information  available  in 
regard  to  the  strenfipth  of  the  principal  American  bridge  and  trestle 
timbers.  The  literature  consulted  co«rers  the  period  since  1875  to  date^ 
and  the  endeavor  has  been  to  take  into  consideration  all  importi^nt 
test  results  or  recommendations  of  eminent  engineering  authorities 
during  that  time. 

Unless  otherwise  stated,  the  timbers  mentioned  are  invariably  to  be 
considered  as  American.  Considerable  trouble  is  caused  in  a  compila- 
tion of  this  kind  to  classify  the  results  properly,  owing  to  the  different 
and  also  the  indefinite  names  used  bv  the  various  authors  and  engi- 
neers in  describing  the  species  of  wood  tested  or  referred  to. 

The  explanatory  data  for  the  small-size  tests,  mentioned  in  the 
tables,  are  recorded  in  Appendix  **B,'^  while  the  full-size  and  very 
valuable  tests  are  given  in  considerable  detail  in  special  articles  under 
the  various  headings  of  the  Appendix. 

The  average  values  for  strengtli  of  timbers  recommended  by  different 
authorities,  as  given  in  the  tables,  are  of  interest  as  showing  the 
results  of  the  studies  and  researches  of  these  parties.  While  a  great 
many  of  the  unit  values  given  are  merely  the  work  of  compilation 
from  the  best  available  data  and  in  many  cases  clearly  copied  from 
previous  publications,  still  a  great  many  of  the  results  are  from  indi- 
vidual experience  or  unpublished  tests.  At  any  rate,  each  author  has 
carefully  sifted  the  information  at  his  command,  correcting  and  adjust- 
ing it  according  to  his  best  abillity. 

Below  will  be  found  a  few  notes  in  regard  to  the  professional  stand- 
ing of  the  authors  consulted. 

Prof.  W.  J.  M.  Rankine,  the  celebrated  English  engineering  author- 
ity and  experimenter  on  strengtli  of  timber,  author  of  ** Applied  Me- 
chanics,*' *' Manual  of  Engineering."  etc. 

Prof.  Robert  H.  Thurston,  CorneTl  University,  Ithaca,  N.  Y.  (formerly 
Stevens  Institute  of  Technology,  Hoboken,  N.  J.),  author  of  **  Materials 
of  Engineering,*'  **  Materials  of  Construction/'  and  numerous  technical 
books;  writer  and  experimenter  on  strength  of  timber. 

John  C.  Trautwine,  civil  engineer,  author  of  **Trautwine'8  Civil 
Engineer's  Pocket-Book;"  writer  and  experimenter  on  strength  of 
timber. 

F.  £.  Kidder,  civil  engineer  and  architect,  Denver,  Col.,  author  of 
**  Kidder's  Architects  and  Builders'  Pocket-Book;  "  writer  and  experi- 
menter on  strength  of  timber. 

Louis  De  C.  Berg,  architect.  New  York  city,  member  American  Soci- 
ety Civil  Engineers,  author  of  **  Safe  Building." 

A.  L.  Johnson,  civil  engineer,  in  charge  of  U.  S.  Forestry  Division 
physical  timber  tests  under  the  direction  of  Prof.  J.  B.  Johnson,  Wash- 
ineton  University,  St.  Louis«  Mo. 

Prof.  Malverd  A.  Howe,  Rose  Polytechnic  Institute,  Terre  Haute, 
Ind. 

Prof.  Gaetano  Lanza,  Massachusetts  Institute  of  Technology,  Bos- 
ton, Mass.,  well  known  writer  and  experimenter  on  the  strength  of 
timber,  author  of  **  Applied  Mechanics." 
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William  Kent,  mechanical  engineer,  New  York  city,  author  of 
^'Kent's  Mechanical  Engineer's  Pocket-Book,' '  associate  editor  of 
Engineering  News;  well  known  writer  and  compiler  of  experimental 
statistics. 

Prof.  Wm.  H.  Burr,  Columbia  College,  New  York  city,  author  of 
*^  The  Elasticity  and  Resistance  of  the  Materials  of  Engineering.*' 

R.  G.  Hatfield,  architect,  New  York  city,  author  of  "Transverse 
Strains"  (1877),  and  "American  House  Carpenter;"  experimenter  on 
strength  of  timber. 

Thomas  Laslett,  English  writer  and  expeiimenter  on  strength  of 
timber,  author  of  "  Timber  and  Timber  Trees"  (1875). 

Col.  T.  T.  S.  Laidley,  in  charge  U.  S.  Ordnance  Department  timber 
tests,  Watertown  arsenal,  1880  and  1881,  (Ex.  Doc.  No.  12,  47th  con- 
gress, 1st  session,  and  Ex.  Doc.  No.  1,  47th  congress,  2d  session). 

Capt.  T.  J.  Rodman,  in  charge  U.  S.  Army  Department  timber  tests, 
published  in  the  "  Ordnance  Manual." 

T.  P.  Sharpies,  in  charge  of  American  timber  tests  for  tenth  census, 
1880,  published  in  Vol.  IX.,  on  the  "Forests  of  North  America;  "  also 
in  tests  of  materials,  U.  S.  Ordnance  Department,  1883,  Ex.  Doc.  No.  5, 
48th  coneress,  1st  session,  summary,  page  568. 

Prof.  Henry  T.  Bovey,  McGill  University,  Montreal,  Canada,  writer 
and  experimenter  on  strength  of  Canadian  timbers. 

Charles  H.  Haswell,  author  of  Haswell's  "  Mechanics  and  Engineers' 
Pocket-Book. " 

W.  M.  Patton,  professor  of  civil  engineering  in  Virginia,  and  author 
of  a  "Treatise  on  Civil  Engineering.^ 
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APPENDIX   B. 


RECOBD  OF  TIMBER  TESTS  WITH  SMALL  SPECIMENS. 

(a)  Hatfield's  tests  ("Transverse  Strains,"  1877)  have  been  widely 
quoted  and  utilized.  Unfortunately  the  tests  were  all  made  on 
unusually  small  specimens,  and  hence  much  higher  results  than 
corresponding  full-size  tests  show. 

Tensile  tests,  specimens  about  one  third  inch  in  diameter. 
Compressive  tests,  nine  tests  of  each  kind  of  timber,  specimens  one 

to  two  diameters  high. 
Shearing  tests,  nine  tests  of  each  kind  of  timber,  specimens  small. 
Transverse  tests,  specimens  one  inch  square,  short  spans. 

(b)  Laslett's  tests  of  English  and  foreign  timbers  ("Timber  and  Tim- 
ber Trees,"  1875;  revised  edition,  1894). 

Tensile  tests,  specimens  two  inches  square. 
Compressive  tests,  small  cubes  one  to  four  inches  in  size. 
Transverse  tests,  specimens  two  inches  square  and  six  feet  span. 

(c)  Professor  Thurston's  small-size  tests  {Journal  Franklin  Institute, 
October,  1879,  and  September,  1880). 

Tensile  tests,  specimens  one  half  inch  in  diameter. 

Compressive  tests,  specimens  about  one  and  one  eighth  inches  in 

diameter  and  two  and  one  fourth  inches  long. 
Transverse  tests,  specimens  three  inches  square  and  four  and  one  half 

feet  span. 

(d)  St.  Louis  bridge  tests  made  daring  construction  of  bridge.  All 
timber  well-seasoned  excepting  the  white  oak. 
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Compressive  tests  on  blocks  with  and  across  grain,  cubes  three  to  six 
inches  in  size,  two  to  four  tests  of  each  kind.  Compressive  tests 
on  round  columns,  about  two  and  one  fourth  inches  in  diameter, 
and  from  two  to  twenty-four  inches  long;  as  a  rule,  length  about 
thirteen  inches  or  six  diameters;  none  of  the  columns  over  eleven 
diameters. 

(e)  F.  E.  Kidder's  small-size  transverse  tests  {Van  Nostrand'a  Maga- 
zine^ February,  1880);  five  yellow  pine  specimens,  about  one  and 
one  fourth  inch  square,  and  eight  white  pine  specimens,  about  one 
and  one  half  inch  square,  all  on  supports  forty  inches  apart.  Very 
well  seasoned  timber  of  excellent  quality. 

(/)  U.  S.  Ordnance  Department  small-size  tests,  Watertown  arsenal. 

Col.  T.  T.  S.  Laidley, 
Tensile  tests,  specimens  generally  about  one  inch  in  diameter. 
Compressive  testd  with  and  across  grain,  specimens  small  size. 
Compression  across  grain  taken  as  the  force  producing  an  indentation 

of  one  twentieth  inch. 
Transverse  tests,  well-seasoned  sticks,  from  one  and  one  fourth  inch 

to  four  inches  square,  and  spans  of  twenty-two  to  forty-four  inches. 
Shearing  tests,  small  specimens. 

(g)  John  C.  Trautwine,  some  small-size  tests  for  shearing  across  grain 
(Journal  of  the  FrankUn  Inatitute^  February,  1880),  valuable  as  rep- 
resenting shearing  values  for  small,  round,  wooden  tree  nails  and 
ptns. 

These  shearing  tests,  specimens  five  eighths  inch  round,  gave  the  fol- 
lowing values  for  the  ultimate  breaking,  shearing  stress  across 
grain  in  pounds  per  square  inch: 

Ash 6,280        Locust 7,176 

Beech 5,223        Maple 6,355 

Birch 5,595       White  oak 4,425 

White  cedar 1,372  to  1,519        Live  oak 8,480 

Central  American  cedar 3,410        White  pine 2,480 

Cherry 2,945        Northern  yellow  pine 4,340 

Chestnut 1,535        Southern  yellow  pine 5,735 

Dogwood 6,510  Yellow  pine,  very  resinous.  .5,053 

Ebony 7,750       Poplar 4,418 

Gum 6,890        Spruce 3,255 

Hemlock 2,750        Black  walnut 4,728 

Hickory 6,045  to  7,285        Common  walnut 2,880 

(h)  U.  S.  Tenth  Census  Report,  small-size  tests  of  T.  P.  Sharpies.  A 
very  large  number  of  American  woods,  412  species,  were  tested 
in  over  1,200  specimens.  This  series  of  tests  is  the  most  compre- 
hensive, as  regards  the  number  of  species,  ever  undertaken,  but 
the  results  are  more  of  comparative  than  practical  value,  as  the 
number  of  specimens  for  each  kind  was  very  small  and  the  speci- 
mens, as  a  rule,  only  1  57-100  inches  square  in  size.  The  pieces 
for  tranverse  tosts  were  a  little  over  three  feet  long,  and  those 
for  compressive  tests  with  the  grain  12.6  inches  long.  Results  for 
ultimate  compression  across  grain  were  recorded  for  a  pressure 
producing  an  indentation  of  1-100  inch  to  1-5  inch. 

(i)  U.  S.  Army  tests  by  Captain  Rodman  (Ordnance  Manual)  were 
made  over  twenty-five  years  ago  on  small  specimens,  although 
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larger  than  other  earlier  experiments.  The  pieces  for  trans- 
verse tests  were  about  three  inches  by  sir  inches,  and  five  feet 
span. 

0')   Professor  Thurston,  for  U.  8.  Geological  Survey,  1880,  forty  small- 
size  tests  of  Oregon  pine  and  California  spruce. 


APPENDIX  C. 

U.   8.   FORBSTBY  DIVISION  TESTS  OF  LONG-LEAF  PINE. 

The  United  States  Agricultural  Department,  under  the  supervision 
of  Dr.  B.  E.  Fernow,  Chief  of  Division  of  Forestry,  has  in  progress  the 
most  thorough  examination  of  timber  physics  on  a  large  scale,  based 


Forestry  Division,  U.  S.  pepartmcnt  o^  Agriculture,  since  which  time 
the  work  has  been  delayed  owing  to  insufficient  appropriations  by 
Concress,  although  it  is  expected  that  Part  III,  giving  the  researches 
for  the  four  important  species  of  Yellow  Pine,  will  be  published  the 
latter  part  of  1895. 

The  material  examined  up  to  1803  was  exclusively  *^  Long-Leaf 
Pine*^  {Piniia  palustris),  cut  from  twenty-six  specially  selected  trees 
from  four  different  sites  in  Alabama.  The  ran^e  of  the  results  of 
over  two  thousand  mechanical  tests,  conducted  oy  Prof.  J.  B.  John- 
son, at  Washington  university,  St.  Louis,  Mo.,  on  large  and  small 
specimens,  is  shown  in  the  table  herewith,  the  results  having  been 
reduced  to  the  uniform  basis  of  15  per  cent,  moisture. 

The  following  is  offered  in  explanation  of  these  tests: 

Transverse  Tests. — The  full-size  tests  were  made  on  a  machine  of 
100,000  lbs.  capacity,  and  the  small-size  tests  on  a  machine  capable  of 
breaking  a  4-inch  square  stick  6  feet  long. 

The  ultimate  extreme  fiber  stress  is  computed  from  the  well 
known  formula, — 

3W1 

f=  

2bh» 

where  f=i: stress  on  extreme  fiber  in  lbs.  per  square  inch. 
W=load  at  centre  of  beam  in  lbs. 
]=length  of  beam  between  supports  in  inches. 
b=breadth  of  beam  in  inches. 
h=:height  of  beam  in  inches. 

The  results  of  each  test  were  plotted  as  rectangular  co-ordinates, 
U8in|^  the  loads  as  ordinates  and  the  corresponding  deflections  as 
abscissas.  The  so-called  elastic  limit  is  determined  from  this  curve 
by  the  arbitrary  rule  locating  it  at  that  point  of  the  curve  where  the 
rate  of  deflection  is  50  per  cent,  more  than  it  is  at  first,  it  having  been 
found  that  this  rule  usually  places  the  elastic  limit  at  the  point  where 
the  deflection,  after  remaining  almost  proportional  to  the  loads,  sud- 
denly begins  to  Increase  rapidly.  The  extreme  fiber  stress  at  the  thus 
established  elastic  limit  is  calculated  the  same  as  the  ultimate  extreme 
fiber  stress,  using  the  load  on  the  beam  at  the  elastic  limit  in  place  of 
the  ultimate  breaking  load. 
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The  modulus  of  elasticity  for  rectangular  sections  is  computed  from 
the  well  known  formula, — 

Wl» 

E= 

4Dbh» 

where  E=rmodulus  of  elasticity. 

D=deflection  of  beam  in  inches. 
W,  1,  b  and  h  same  as  above. 

To  find  this  modulus  a  tangent  line  is  drawn  to  the  strain  diagram 
at  its  origin,  and  the  co-ordinates  of  any  point  on  this  line  used  as  the 
W  and  D  from  which  to  compute  E.  The  modulus  of  elasticity  is  a 
true  measure  of  the  stiffness  of  the  material,  and  is  the  most  constant 
and  reliable  property  of  all  kinds  of  engineering  materials,  and  is  a 
necessary  means  of  computing  all  deflections  or  distortions  under 
loads. 

Crushing  or  Compression  Tests. — The  endwise  compression  tests 
were  made,  as  a  rule,  on  sticks  4  in.  square  and  8  in.  long,  although 
some  tests  were  made  on  sticks  4  in.  square  and  40  in.  long.  The 
machine  used  was  a  Universal  Testing  machine. 

The  crushing  or  compression  tests  across  grain  were  made  on  sticks 
4  in.  square  and  6  in.  long.  The  load  is  recorded  when  the  limit  of 
the  distortion,  i.  e.,  indentation,  is  15  per  cent,  of  the  height,  t.  e., 
thickness  of  timber  compressed. 

The  department  has  a  machine  for  testing  full-size  columns  with  a 
capacity  of  1,000.000  lbs.,  capable  of  crushing  a  timber  column  12  to 
14  in.  square,  ana  up  to  a  length  of  36  ft.  No  tests  had  been  made  on 
this  machine  up  to  the  spring  of  1893,  the  date  of  the  last  published 
results. 

Tensile  Tests. — The  tensile  tests  were  made  on  a  Universal  Testing 
machine,  the  specimens  being  cut  from  the  ends  of  previously  broken 
beams,  the  section  of  specimens  being  2^x^  in. 

Dr.  Fernow  summarizes  the  more  important  deductions,  that  can  be 
made  on  the  basis  of  the  tests  of  Long-Leaf  Pine,  published  up  to 
1893,  as  follows: 

"  With  the  exception  of  tensile  strength,  a  reduction  of  moisture  is 
accompanied  by  an  increase  in  strengtli,  stiffness,  and  toughness. 

*' Variation  in  strength  goes  generally  hand  in  hand  with  variation 
in  specific  gravity. 

"The  strongest  timber  is  found  in  a  region  lying  between  the  pith 
and  the  sap,  at  about  one  third  of  the  radius  from  the  pith  in  the  butt 
log;  in  the  top  log  the  heart  poition  seems  strongest.  The  difference 
In  strength  in  the  same  log  ranges,  however,  not  over  12  per  cent,  of 
the  average,  except  in  crushing  across  the  grain  and  shearing,  where 
no  relation  according  to  radial  situation  is  apparent. 

"Regarding  the  variation  of  strength  with  the  height  in  the  tree,  it 
was  found  that  for  the  first  20  to  30  feet  the  values  remain  constant, 
then  occurs  a  more  or  less  gradual  decrease  of  strength,  which  finally, 
at  the  height  of  70  feet,  amounts  to  20  to  40  per  cent,  of  that  of  the 
butt  log  for  the  various  exhibitions  of  strength. 

"  In  shearing  and  crushing  across  and  parallel  with  the  grain,  prac- 
tically no  difference  was  found. 

"  Large  beams  appear  10  to  20  per  cent,  weaker  than  small  pieces. 

"  Compression  tests  seem  to  furnish  the  best  average  statement  of 
value  of  wood,  and  if  one  test  only  can  be  made  this  is  the  safest. 
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**The  investigations  into  tlie  effect  of  bleeding  tlie  trees  for  turpen- 
tine leave  no  doubt  of  the  fact  that  bled  timber  is  in  no  respect  infe- 
rior to  unbled  timber." 

The  following  additional  extracts  from  Dr.  Fernow's  report,  and  the 
accompanying  table  herewith,  copied  from  his  report,  will  prove  not 
only  interesting  and  aid  in  defining  the  class  of  timber  covered  by 
these  tests  and  called  '*  Long-Leaf  Pine,'*  but  will  form  a  useful  and 
valuable  record,  especially  as  the  original  publication  (Bulletin  No.  8) 
is  out  of  print  9.nd  difficult  to  obtain : 

'^  There  are  in  the  Southern  Atlantic  and  Gulf  states  ten  species  of 
pine  which  are  or  can  be  cut  into  lumber.  Two  of  these — the  white 
pine  (Pinus  strobua  L.)  and  the  pitch-pine,  also  called  yellow  or  black 
pine  (Pinus  rigida  Mill.)^-occur  only  in  small  bodies  on  the  Alleghany 
mountains,  from  Virginia  down  to  northern  Georgia,  being  rather 
Northern  pines.  Three — the  Jersey  or  scrub-pine,  occasionally  also 
called  short-leaf  or  spruce-pine  {Pinus  virginiana  Mill.)  along  the  coast 
to  South  Carolina;  the  sand,  scrub,  or  spruce-pine  [Pinus  clausa  (£n- 
gelm.)  Sarg.],  found  in  a  few  localities  in  Florida;  and  the  pond,  also 
called  loblolly  or  Savannah  pine  {Pinus  serotina  Mx.)  along  the  coast 
from  North  Carolina  down  to  Florida— occur  either  so  sparingly  that 
they  do  not  cut  any  figure  on  the  lumber  market,  or  do  not  often  pro- 
duce sizable  trees  for  saw-logs. 

**  There  remain,  then,  five  distinctly  Southern  species  which  are 
actually  cut  for  lumber;  one  of  these,  the  spruce-pine,  also  called 
cedar  pine  or  white  pine  {Pinu^  glabra  Walt.)  probably  does  not  reach 
the  market  except  by  accident  But  the  other  four  may  be  found 
now  in  all  the  leading  markets  of  the  East. 

**  There  exists  considerable  confusion  among  architects,  builders, 
engineer,  as  well  as  dealers  in  lumber  and  lumbermen  themselves,  as 
to  the  identity  of  these  species  and  their  lumber.  The  confusion 
arises  mainly  from  an  indiscriminate  use  of  local  names,  and  from 
ignorance  as  to  the  differences  in  characteristics  of  their  lumber  as 
well  as  the  difficulty  in  describing  these. 

**  The  table  herewith,  showing  the  names,  which  have  been  found 
applied  to  the  four  species  furnishing  Southern  pine  lumber,  will 
most  readily  exhibit  the  difficulty  arising  from  misapprehension  of 
names.  These  names  are  used  in  the  various  markets  and  in  various 
localities  in  the  home  of  the  trees.  Where  possible  the  locality  in 
which  the  name  is  used  has  been  placed  in  brackets  by  the  side  of  the 
name.** 

Prof.  J.  B.  Johnson  makes  the  following  statements  regarding  the 
extensive  tests  made  under  his  charge  as  reported  above : 

"  The  long-leaf  pine  timber  is  specially  fitted  to  be  used  as  beams, 
joists,  posts,  stringers  in  wooden  bridges,  and  as  flooring  when  quar- 
ter-sawed. It  is  probably  the  strongest  timber  in  large  sizes  to  be  had 
in  the  United  States.  In  small  selected  specimens,  other  species,  as 
oak  and  hickory,  may  exceed  it  in  strength  and  toughness.  Oak  tim- 
ber, when  used  in  large  sizes,  is  apt  to  be  more  or  less  cross-grained, 
knotty,  and  season- checked,  so  that  large  oak  beams  and  posts  will 
average  much  lower  in  strength  than  the  long-leaf  pine,  which  is 
usually  free  from  these  defects.  The  butt  cuts  are  apt  to  be  wind- 
shaken,  however,  which  may  weaken  any  large  beams  coming  from 
the  lower  part  of  the  tree.  In  this  case  the  beam  would  fail  by  shear- 
ing or  splitting  along  this  fault  with  a  much  smaller  load  than  it 
would  carry  without  such  defect.  These  wind  shakes  are  readily- 
seen  by  the  inspector,  and  sticks  containing  them  are  easily  excluded, 
if  it  is  thought  worth  while  to  do  so.  For  highway  and  railway 
wooden  bridges  and  trestles,  for  the  entire  floor  system  of  what  is  now 
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termed  'mill *  or  * slow-buruing ^  construction,  for  masts  of  vessels, 
for  ordinary  floors,  joists,  rafters,  roof-trusses,  mill-frames,  derricks, 
and  bearing  piles;  also  for  agricultural  machinery,  wagons,  carriages, 
and  especially  for  passenger  and  freight  cars,  in  all  their  parts  requir- 
ing strength  and  toughness,  the  long-leaf  pine  is  peculiarly  fitted.  Its 
strength,  as  compared  to  that  of  short-leaf  yellow  pine  and  white  pine, 
is  probably  very  nearly  in  direct  proportion  to  their  relative  weight, 
so  that  pound  for  pound  all  the  pines  are  probably  of  about  equal 
strength.  The  long-leaf  pine  is,  however,  so  much  heavier  than  these 
other  varieties  that  its  strength  for  given  sizes  is  much  sr eater. 

'*A  great  many  tests  have  now  been  made  on  short-leaf  and  on  lob- 
lolly pine,  both  of  which  may  be  classed  with  long-leaf  as  '  Southern 
yellow  pine,*  and  from  these  tests  it  appears  that  both  these  species 
are  inferior  to  the  long-leaf  in  strength  in  about  the  ratio  of  their 
specific  gravities.  In  otlier  words,  long-leaf  pine  {Pinua  palustris)  is 
about  one  third  stronger  and  heavier  than  any  other  varieties  of 
Southern  yellow  pine  lumber  found  in  the  markets.  It  is  altogether 
likely  that  a  considerable  proportion  of  the  tests  heretofore  made  on 
'Southern  yellow  pine'  have  been  made  on  one  or  both  of  these 
weaker  varieties.'* 


APPENDIX  D. 

PBOFEB80B  LANZA'S  FULL-SIZE  TRAN8VKB8E  TESTS. 

Professor  Gaetano  Lanza,  of  the  Massachusetts  Institute  of  Tech- 
nology, author  of  ''Applied  Mechanics,'*  and  one  of  the  best  known 
writers  and  experimenters  on  the  strength  of  timber  in  this  country, 
obtained  the  following  results  from  full-size  transverse  tests  made  in 
his  Boston  laboratory. 

a.  Transverse  strength  qf  spruce. 

From  sixty-eight  full-size  tests  of  spruce  beams: — 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 
2,828  to  8,748;  average,  5,046. 

Modulus  of  elasticity  in  pounds  per  square  inch,  807,961  to  1,588,- 
548;  average,  1,382,500. 

For  the  calculation  of  deflection  of  a  spruce  beam  under  a  given  load 
to  be  applied  for  a  long  time,  the  modulus  of  elasticity  should  be 
assumed  as  666,300. 

Professor  Lanza  states  that,  judging  from  results  of  spruce  ob- 
tained from  Boston,  Mass.,  lumber  yards,  the  ordinanr  run  of  spruce 
would  not  allow  a  higher  ultimate  breaking  extreme  nbre  stress  than 
3,000  pounds,  and  even  that  might  in  some  cases  be  too  high;  that  the 
very  oest  selected  stock  at  any  one  lumber  yard  would  not  allow  over 
4,000  pounds  to  be  used ;  and  to  allow  5,000  pounds  per  square  inch  to  be 
used  special  sticks  from  different  dealers  would  nave  to  be  collected, 
if  a  considerable  amount  of  such  lumber  were  desired. 

6.  Transverse  strength  of  yellow  pine. 

From  fifty-one  full-size  tests  of  yellow  pine  beams: — 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 
3,963  to  11,360;  average,  7,486. 

Modulus  of  elasticity  in  pounds  per  square  inch,  1,162,467  to  2,386,- 
0^;  average,  1,757,900. 

For  the  calculation  of  deflection  of  a  yellow  pine  beam  under  a  given 
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load  to  be  applied  for  a  long  time,  the  modulus  of  elasticity  should  be 
assumed  as  878,050. 

Professor  Lanza  states  that  for  yellow  pine  of  fair  quality  it  would 
not  be  correct  to  use  for  the  ultimate  breaking  extreme  fibre  stress 
a  number  greater  than  5,000  pounds  per  square  inch,  especially  for 
large  sizes,  such'  as  9  x  14  inches,  12  x  16  inches,  etc.  Although  the 
average  result  from  the  tests  showed  7,486  pounds,  nevertheiesB  in 
the  case  of  one  particular  beam  it  was  5,300,  notwithstanding  the 
fact  that  this  beam  was  quite  free  from  knots,  cracks,  crooked  grain, 
and  other  defects,  and  had  been  selected  as  one  of  exceptionally  good 
quality. 

c.  Transverse  strength  qf  white  oak. 

From  thirty-six  full-size  tests  of  white  oak  cut  in  Pennsylvania  and 
Ohio:— 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 
3,5.S5  to  7,884;  average,  5,863. 

Modulus  of  elasticity  in  pounds  per  square  inch,  744,774  to  1,777,500; 
average,  1,131,100. 

(2.  Transverse  strength  of  white  pine. 

From  thirty-seven  full-size  tests  of  white  pine: — 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 
2,456  to  7,251;  average,  4,451. 

Modulus  of  elasticity  in  pounds  per  square  inch,  727,200  to  1,565,000; 
average,  1,122,000. 

Eiglit  full-size  tests  of  kiln-dried  western  white  pine  showed  an 
average  ultimate  breaking  extreme  fibre  stress  of  5,482,  and  an  aver- 
age modulus  of  elasticity  of  1,183,037. 

6.  Transverse  strength  qf  hemlock. 

From  seventeen  full-size  tests  of  eastern  and  Vermont  hemlock: — 
Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 

2,a'>9  to  6,535;  average,  8,825. 
Modulus  of  elasticity  in  pounds  per  square  inch,  412,670  to  1,327,200: 

average,  922,250. 

/.  Time  tests  for  deflection  of  timber  beams  under  transverse  strain. 

From  a  large  number  of  full-size  time  tests  on  spruce  and  yellow 
pine  beams  centrally  loaded  for  different  periods,  some  over  half  a 
year,  Professor  Lanza  concludes  that  the  deflection  of  a  timber  beam 
under  a  long-continued  application  of  the  load,  may  be  two  or  more 
times  that  assumed  when  the  load  was  first  applied ;  and  that,  in  order 
to  compute  it  by  means  of  the  ordinary  deflection  formulae,  the  modu- 
lus of  elasticity  should  be  assumed  at  not  more  than  one  half  the  value 
obtained  from  quick  tests. 


APPENDIX  E. 

MISCELLANEOUS    FULL-SIZE    TESTS. 

a.  Some  English  full-size  transverse  tests  of  timber  beams,  made  by 
Messrs.  Edwin  Clark,  and  C.  Graham  Smith,  show  the  following  aver- 
age values  for  the  ultimate  breaking  extreme  fibre  stress,  and  for  the 
modulus  of  elasticity,  both  in  pounds,  per  square  inch: — 


American  red  pine, 
Memel  fir, 

European  pitch  pine, 
European  red  pine, 
Quebec  yellow  pine, 
Baltic  fir. 


8  tests 
2  " 
4  " 
2  " 
4  " 
2    " 
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fibre  stress,  4,842;  mod.  elast.  1,204,943 
**       5,274;     '*  '*      1,855,900 

**  **       6,984;     "  "      2,046,275 

"  "       4,572;     '*  "      1,247,000 

"  "       4,491;     *•  '*      1,309,833 

"  "       5,464;     "  **      1,507,850 


b.  Messrs.  David  Eirkaldy  &  Son,  London,  England,  made  a  series 
of  full-size  tests  of  American  white  oak  in  1884,  for  the  International 
Forestry  Exhibition,  Edinburg,  1884,  with  following  results:— 

All  sticks,  scant  four  and  one-half  inches  by  scant  twelve  inches; 
five  tests  for  each  average  result. 

Transverse  tests,  ultimate  breaking  extreme  fibre  stress  in  pounds 
per  square  inch: — five  feet  span,  6,890  pounds;  eleven  feet  span,  8,550 
ponnas. 

Compression  tests,  ultimate  breaking  stress  in  pounds  per  square 
inch: — twenty-five  inches  long,  or  about  six  diameters,  3,285  pounds; 
fifty  inches  long,  or  about  eleven  diameters,  3,418  pounds;  100  inches 
Jong,  or  about  twenty-three  diameters,  2,891  pounds. 


APPENDIX  P. 


LONGITUDINAL    SHSABING    UNDER   TBAN8VBBSB    8TBAIN. 

Beams  loaded  transverselv  sometimes  fail  bv  sliearing  longitudinally 
along  the  neutral  axis.  The  intensity  i,  of  the  longitudinal  shearing 
stress  in  pounds  per  square  inch  in  a  rectangular  beam,  is  expressed 
by  the  formula: — 


3P 


2bh 


where  F  equals  total  vertical  shear  in  pounds  at  the  point  of  beam 
selected;  and  b  and  h  respectively  the  breadth  and  height  of  beam  in 
inches.    For  a  centre  load,  W,  this  formula  becomes: — 


3W 


4bh 


a.  Professor  Lanza  found  the  following  average  calculated  values 
for  the  ultimate  breaking  longitudinal  shearing  stress  in  pounds  per 
square  inch  for  the  different  full-size  beam  tests  conducted  in  his 
laboratory: — 

^or  beams  that  failed  by  longitudinal  shearing — 

9  spruce  beams, 

5  yellow  pine  beams, 

2  white  oak  beams, 

3  white  pine  beams. 


58  spruce  beams, 
45  yellow  pine  beams, 
31  white  oak  beams, 
33  white  pine  beams, 
17  hemlock  beams, 


average, 
average, 
average, 
average. 

198  lbs. 
222  " 
266  " 
151  *' 

cure,  and  not  by  longitudinal  s 

bea 

average, 
average, 
average, 
average, 
average. 

182  lbs. 
231  ** 
176  " 
134  *• 
123  " 
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6.  Professor  Charles  B.  Wing,  Leland  Stanford  University,  Califor- 
nia, published  in  Engineering  News,  March  14,  1895,  an  account  of  cer- 
tain full-size  tests  of  Douglas  lir  beams,  two  of  which  failed  by 
lon^tudinal  shearing  under  transverse  loading,  the  value  of  the  longi- 
tudinal shearing  stress,  calculated  by  the  formula,  having  been 
respectively  185  and  143  pounds  per  square  inch.  The  average  calcu- 
lated longitudinal  shearing  stress  for  nine  of  the  full-size  beams,  that 
failed  by  flexure,  was  at  the  time  of  breaking  100  pounds  per  square 
inch,  or  probably  very  near  the  ultin^te  limit.  Professor  Wing  con- 
cludes, from  these  results,  that  the  danger  of  failure  by  longitudinal 
shearing  should  not  be  lost  sight  of  in  using  large  timber  beams  in 
flexure. 

APPENDIX  G. 

PROFESSOR  LANZA^S  FULL-SIZB  TESTS  OF  TIMBER  COLUMNS. 

a.  An  extensive  series  of  full-size  tests  of  wooden  mill-columns 
were  made  in  1882  at  the  United  States  arsenal,  Watertown,  Mass.,  by 
Professor  Lanza,  for  the  Boston  Manufacturers*  Mutual  Fire  Insui'ance 
Company,  the  results  having  been  published  in  a  special  pamphlet. 
The  columns  were  generally  round,  and  the  ends  as  a  rule  flat.  The 
least  diameters  varied  from  about  6  to  11  inches,  the  lengths  from 
about  11  to  14  feet.  A  series  of  tests  on  blocks,  2  feet  long,  the  same 
size  as  the  columns,  were  also  made,  with  the  result  that  the  ultimate 
crushing  strength  of  the  short  blocks  was  very  nearly  practically  the 
same  as  for  the  columns  tested,  for  which  the  quotient  of  length 
divided  by  the  least  diameter  varied  from  about  15  to  about  25.  In 
other  words,  colloquially  speaking,  the  tests  covered  columns  of  about 
15  to  25  diams. 

The  results  show  as  follows: 

Tellowpine  posts  and  blocks,  18  tests:  Ultimate  breaking  crushing 
strength  in  pounds  per  square  inch,  3,604  to  5,452,  average,  4,544;  modu- 
lus of  elasticity  for  crushing  in  pounds  per  square  inch,  1,631,035  to 
2,443,411,  average,  1,996,351. 

White  oak  posts  and  blocks,  10  tests:  Ultimate  breaking  crushing 
strength  in  pounds  per  square  inch,  3, 132  to  4,450,  average.  3,470;  mod- 
ulus of  elasticity  for  crushing  in  pounds  per  square  inch,  1,104,938  to 
1,748,817. 

Old  and  seasoned  white  oak  posts  (ten  of  which  had  been  in  use 
about  25  years),  partly  with  uneven  end  beai-ings  so  as  to  represent 
actual  conditions  existing  frequently  in  old  structures,  18  tests:  Ulti- 
mate breaking  crushing  strength  in  pounds  per  square  inch,  2,943  to 
6,147,  average,  3,957  pounds;  modulus  of  elasticity  for  crushing  in 
pounds  per  square  inch,  1,448,964  to  2,138,804. 

Professor  Lanza  states,  that  in  all  these  tests  the  columns  gave  way 
by  direct  crushing,  and  hence  that  the  strength  of  columns  of  these 
ratios  of  lensrth  to  diameter  can  properly  be  found  by  multiplving 
the  crushing  strength  per  square  inch  of  the  wood  by  the  area  of  the 
section  in  square  inches. 

A  set  of  tests  was  made  of  columns  with  eccentric  loading,  showing 
a  great  falling  off  of  strength,  due  to  the  eccentricity  of  the  load. 

Professor  Lanza  offers  among  others  the  following  conclusions, 
which  are  of  interest  for  railroad  work : 

**  The  strength  of  a  column  of  hard  pine  or  oak,  with  flat  ends, 
the  load  being  uniformly  distributed  over  the  ends,  and  of  the  diam- 
ters  tested,  is  practically  independent  of  the  length,  for  the  ratios  of 
length  to  diameter  used  in  the  tests,  such  columns  giving  way  practi- 
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cally  by  direct  crushing;  the  deflection,  if  any,  being  as  a  rule  very 
small,  and  exerting  no  appreciable  influence  on  the  breaking  strength. 

**  Tne  crushing  strength  per  square  inch  varies  considerskbly  in  spe- 
cimens of  different  degrees  of  seasoning,  also  in  large  and  small  speci- 
mens. The  average  crushing  strength  of  such  yellow  pine  posts  a^ 
were  tested,  not  thoroughly  sepsoned,  and  not  very  green,  is  about  4,400 
pounds ;  whereas  for  such  oak  as  was  furnished  me,  which  was  green 
and  knotty,  but  no  more  so  than  is  usual  for  use  in  building,  the  aver- 
age is  about  3,200  pounds. 

^*  I  would  recommend  the  use  of  iron  caps  and  pintles,  instead  of 
wooden  bolsters,  as  wood  is  very  weak  to  resist  crushing  across  the 
grain,  and  the  wooden  bolster  will  fail  at  a  pressure  far  below  that 
which  the  column  is  capable  of  resisting ,  and  the  unevenness  of  the 
pressure  brought  about  by  the  bolster  is  so  great  as  to  sometimes 
crack  the  column  at  a  pressure  far  below  what  it  would  otherwise 
sustain. 

"Any  cause  which  operates  to  distribute  the  pressure  on  the  ends 
unevenly,  or  to  force  its  resultant  out  of  centre,  is  a  source  of  weak- 
ness, and  brings  about  a  very  considerable  deflection,  which  exerts  an 
important  influence  in  reducing  the  breaking  strength.'* 

b.  Several  tests  of  some  well-seasoned  old  spruce  round  struts,  of 
excellent  quality,  with  even  flat  end  bearings,  made  at  the  Watertown 
arsenal  for  the  Jackson  Company,  showed  an  average  ultimate  break- 
ing crushing  strength  of  5,071  pounds  per  square  inch,  the  diameter 
being  slack  6  inches  and  the  length  full  10  feet,  or,  in  other  words, 
lengUi  of  strut  about  21  diams. 

c.  Professor  Lanza  presented  at  the  December,  1894,  meeting  of  the 
American  Society  of  Mechanical  Engineers  the  results  of  his  latest 
tests  of  thirteen  full-size  fairly  well-seasoned  spruce  columns  of  fair 
average  quality  obtained-  from  Boston  lumber  yards.  Rectangular 
specimens,  about  8  to  10  inches  wide,  8  to  12  inclies  high,  and  6  to  18 
feet  spans.  The  ratios  of  length  to  least  side  varied  from  about  9  to 
27.  The  specimens  with  the  higher  ratios  broke  by  deflection,  those 
with  the  lower  ratios  by  crushing. 

The  results  were  as  follows: 

Ultimate  breaking  crushing  stress  in  pounds  per  square  inch,  1,969 
for  15  diams.  to  8,195  for  9  diams. ;  average  20  to  27  diams.,  2,424;  aver- 
age 15  to  20  diams.,  2,670;  average  10  to  15  diams.,  2,442;  average  9 
diams.,  2,875;  grand  avei*age,  2,540.  Modulus  of  elasticity  in  pounds 
per  square  inch,  834,270  to  1,656,300;  average,  1,280,260. 


APPENDIX  H. 

U.   S.   GOVERNMENT  FULL-SIZE  TESTS  OF  TIMBER  COLUMNS. 

a.  The  most  extensive  and  reliable  set  of  tests  of  timber  struts  ever 
undertaken  in  this  country  were  made  by  the  United  States  govern- 
ment in  1880  to  1883,  under  the  direction  of  Col.  T.  T.  S.  Laidley,  U.  S. 
A.,  at  the  United  States  arsenal,  Watertown,  Mass.,  recorded  in  Exec 
Doc.  No.  12,  47th  Congress,  1st  session,  and  Exec.  Doc.  No.  1,  47Ui 
Congress,  2d  session.  The  tests  covered  full-size  white  pine  and  yel- 
low pine  rectangular  struts  with  flat  end  bearings.  The  areas  of  the 
sticks  varied  from  27  to  235  square  inches,  and  the  lengths  from  4  to  28 
feet    There  were  several  hundred  full-size  sticks  broken. 
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b.  Prof.  William  H.  Burr  of  Columbia  college.  New  York  city,  ana- 
lyzes these  government  tests  of  columns  as  follows: 

Flat  end  yellow  pine  columns  were  observed  to  begin'to  fail  with 
deflection  at  a  length  of  about  22  diameters.  The  short  yellow  pine 
<;olumns,  of  a  less  length  than  22  diameters,  gave  an  ultimate  breaking 
compression  stress  in  pounds  per  square  inch  of  3,430  to  5,677,  averag- 
ing 4,442.  The  long  yellow  pine  columns  of  a  length  from  22  to  62 
diameters  gave  values  respectively  from  about  3,5(X)  pounds  to  1,700 
pounds. 

Flat  end  white  pine  columns  began  to  fail  with  deflection  at  a  length 
of  32  diameters.  Thirty  short  white  pine  columns  of  a  less  length 
tlian  32  diameters  failed  generally  at  knots  by  direct  compression,  and 
j^ve  an  ultimate  breaking  compression  stress  in  pounds  per  square 
inch  of  1,687  to  3,700,  averaging  2,414.  The  long  white  pine  columns  of 
a  length  from  32  to  62  diameters  gave  values,  respectively  from  about 
2,000  pounds  to  1,000  pounds. 

A  large  number  of  tests  were  made  on -compound  columns  formed  of 
two  or  three  sticks,  separated  by  packing  blocks  and  bolted  together 
at  the  ends  and  at  the  centre.  Tne  tests  showed  that  the  compound 
columns  possessed  essentially  the  same  ultimate  resistance  per  square 
inch  as  each  component  stick  considered  as  a  column  by  itself. 

c.  Some  additional  full-size  tests,  made  in  1881  for  the  United  States 
government  by  Colonel  Laidley  at  Watertown  arsenal,  on  timber 
struts,  showed  as  follows: 

Very  straight  grained  yellow  pine,  20  years  seasoning,  12  tests,  ulti- 
mate breaking  compressive  stress  in  pounds  per  square  inch,  5,593  to 
8,644;  average,  7,386. 

Very  slow  growth  yellow  pine,  3  tests,  ultimate  breaking  compres- 
sive stress  in  pounds  per  square  inch,  7,820  to  10,250 ;  average,  9,339. 

Very  green  and  wet  yellow  pine,  3  tests,  ultimate  breaking  compres- 
sive stress  in  pounds  per  square  inch,  2,795  to  3,180;  average,  3,015. 

Spruce,  thoroughly  seasoned,  full-size  struts,  12  tests,  ultimate 
breaking  compressive  stress  in  pounds  per  square  inch,  3,967  to  5,754 ; 
average,  4,873. 

APPENDIX  I. 

PROFESSOR  BURROS   FORMULA  FOR  TIKBER  COLUMNS. 

Professor  William  H.  Bun*,  of  Columbia  college.  New  York,  author 
of  ^*  Elasticity  and  Resistance  of  the  Materials  of  Engineering,'*  offers 
the  following  formulae  for  timber  struts  based  upon  the  above  govern- 
ment tests,  in  which  formulte 

p  =  ultimate  breaking  compression  stress  in  pounds  per  square 

inch; 
1  =  length  of  strut  in  inches ; 
d  =  least  side  or  diameter  of  strut  in  inches ; 
s  =  safe  working  compression  stress  in  pounds  per  square  inch. 

1 
For  yellow  pine  .  p  =  5,800—70— 

d 

1 
For  white  pine  p  =  3,800  —  47— 

d 
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For  wooden  railway  structures,  with  a  factor  of  safety  of  about  8, 
these  formulas  will  read  for  the  safe  working  stress : 


For  yellow  pine 


For  white  pine 


1 
8  =  750  —  9— 
d 

1 
8  =  500  —  6— 
d 


For  temporary  structures,  such  as  bridgfe  falseworks  carrying  no 
traffic,  with  a  factor  of  safety  of  about  4,  these  formulae  will  read  for 
the  safe  working  stress: 


For  yellow  pine 


For  white  pine 


1 
s=  1,500  — 1&— 

d 

1 
s  =  1,000  —  12— 

d 


The  preceding  formulae  are  to  be  used  only  between  the  limits  of 
11  11 

20  —  and  60  —  for  yellow  pine,  and  between  30  —  and  60  —  for  white 

d  d  d  d 

pine. 

1  1 

For  short  columns  below  20  —  and  30  — ^  respectively  for  yellow  and 

d  d 

white  pine,  use  the  following  unit  stresses  in  pounds  per  square  inch. 


Ultimate. 


Safe  for  railway  bridges. 


Safe  for  temporary 
structures. 


Yellow  pine 
White  pine 


p  =  4400 
p  =  2400 


s  =  560 
s  =  300 


s=  1100 
8=    600 


All  these  values  are  applicable  to  good  average  lumber  for  the  prac- 
tical purposes  indicatea. 

APPENDIX  J. 

PROFESSOR  SLY*  8  FORMULA  FOR  TIMBER  COLUMNS. 

Mr.  Edward  F.  Elv,  instructor  Massachusetts  Institute  of  Technol- 
ogv,  Boston,  gives  the  following  rule  and  unit  co-efficients  for  timber 
columns  based  upon  the  above  mentioned  government  tests.  The 
average  and  the  lowest  results  of  these  tests  were  plotted  and  the  fol- 
lowing rule  established  from  the  diagrams: 

Total  breaking  strength  of  column  in  pounds  equals  area  of  section 
in  square  inches  multiplied  by  the  ultimate  breaking  crushing  strength 
in  pounds  per  square  inch. 


J 
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The  ultimate  breaking  crushing  strength  in  pounds  per  square  inch 
for  each  particular  case  is  obtained  from  the  following  table,  it  being 
dependent  on  the  ratio  of  the  length  to  the  least  side  of  the  rectangu- 
lar strut. 


Kind  of  Timber. 


Length  in  inches  divided 
by  least  side  of  strut 
in  inches. 


Ultimate  crushing 
strength  in  lbs. 
per  square  inch. 


White  Pine 


Yellow  Pine, 


OtolO 
10  to  85 
35  to  45 
45  to  60 


Otol5 
15  to  30 
30  to  40 
40  to  45 
45  to  50 
50  to  60 


2,500 
2,000 
1,500 
1,000 


4,000 
3,500 
8,000 
2,500 
2,000 
1,500 


APPENDIX  K. 


PBOFESSOB  STANWOOD'S  FOBMULiE  FOB  TIHBEB  COLUMNS. 


Mr.  James  H.  8tanwood,  instructor  Massachusetts  Institute  of  Tech- 
nology, published  in  The  American  Architect  and  Building  News  of 
April  9,  1892,  and  of  March  10,  1894,  the  following  formulas  for  timber 
struts  based  upon  the  full-size  U.  S.  government  tests  made  at  the 
Watertown  Arsenal,  and  also  on  full-size  tests  of  Professor  Lanza. 
The  experimental  data  for  full-size  white  and  yellow  pine  stnits,  on 
which  the  formulse  are  based,  are  quite  extensive  and  reliable,  while 
there  is  not  so  much  information  at  hand  covering  full-size  tests  of  oak 
and  of  spruce  columns. 

The  f ormulse  for  the  ultimate  breaking  crushing  strength  per  square 
inch  of  columns  with  square  ends  are  as  follows: 


For  yellow  pine 


For  white  pine 


1 
8  =  4,250  —  431^— 

1 

s  =  3,150  — 40— 

d 


Where  s  =  ultimate  breaking  crushing  stress  in  pounds  per  square 
inch; 
1  =s  length  of  column  in  inches; 
d  =  least  diameter  in  inches. 

The  following  safe  working  formulee  are  recommended: 

For  yellow  pine  or  white  oak  ( using  a  factor-of-safety  of  about  4)^ ) 
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1 

B  =  1,000  —  lo- 
ci 

For  white  pine  or  spruce  (usinj;  a  factor-of-safety  of  4) 

1 
B  =  800  —  lo- 
ci 

Where  b  =  allowable  safe  workine  crushing  stress  in  pounds  per 
square  inch,  and  1  and  d,  same  as  above. 

APPENDIX  L. 

C.   8HALEB  SMITHES  FORMUX^  FOB  TIMBEB  COLUMK8. 

Professor  Burr,  in  his  boolc  **  Elasticity  and  Resistance  of  the  Mate- 
rials of  Engineering,"  gives  certain  data  relative  to  C.  Shaler  Smith's 
formula  for  timber  columns  that  will  prove  very  interesting  owing  to 
tlie  extensive  Use  that  has  been  made  of  this  formula. 

Mr.  C.  Shaler  Smith  conducted,  during  the  winter  of  1861-62,  a 
series  of  over  1,200  tests  of  full-size  yellow  pine  spuare  and  rectangular 
columns  for  the  ordnance  department  of  the  Confederate  government, 
from  which  his  well-known  formula  for  timber  struts  was  developed. 

The  tests  were  grouped  as  follows: 

1.  Green,  half-seasoned  sticks  answering  to  the  specification  *'  good 
merchantable  lumber." 

2.  Selected  sticks  reasonably  straight,  and  air-seasoned  under  cover 
for  two  years  and  over. 

8.  Average  sticks  cut  from  lumber  which  had  been  in  open  air  ser- 
vice for  four  years  and  over. 
The  formulas  for  these  three  groups  were, — 

5,400 


For  No.  1: 

'       1   1. 
1  +  — 

260  d' 

For  No.  2: 

8,200 

^=         1      P 

1  + 

800  d' 

For  No.  8: 

•      6,000 

^-         1      1. 

1  + 

260  d' 

Where  1  ==  length  of  column  in  inches: 

d  =  least  side  or  diameter  of  column  in  inches; 
p  =  ultimate   breaking  compressive   stress   in   pounds  per 
square  inch. 

In  order  to  provide  against  ordinary  deterioration,  and  also  reck- 
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less  building,  bad  workmanship,  etc.,  Mr.  Smith  recommended  the 
formula  for  group  No.  8  as  the  best  for  general  application. 

He  also  recommended  that  tlie  factor-of-safety  shall  be  the  square 
root  of  the  quotient  of  the  length  divided  by  the  least  diameter  until 
twenty-five  diameters  are  reached,  and  five  thence  forward  up  to  sixty 
diameters,  which  last  limit  is  the  extreme  for  good  practice. 

Mr.  Smithes  formula  formed  the  basis  of  the  principal  timber  column 
tables  in  **  Trautwine^s  Pocket  Book,^*  but  comparison  with  more 
recent  results  of  full-size  tests  will  show  that  it  is  very  safe,  unless 
very  bad  workmanship  or  an  unusual  set  of  conditions  prevails. 

Mr.  Smith  recommended  for  white  pine  columns  the  use  of  formula 
No.  3  with  8,000  substituted  for  the  constant  5,000. 


APPENDIX  M. 

PROFESSOR  BOVBY'S  FULL-SIZE  TESTb  OF  CANADIAN  DOUGLAS  FIR, 

RED  PINE,  WHITE  PINE,   AND  SPRUCE. 

Professor  Henry  T.  Bovey,  of  McGill  University,  Montreal,  Can., 
presented  a  most  valuable  and  voluminous  paper  on  '*  The  Strength  of 
Canadian  Douglas  Fir,  Red  Pine,  White  Pine,  and  Spruce,"  to  the 
Canadian  Society  of  Civil  Engineers,  Transactions,  Vol.  IX,  January 
25,  1895,  based  upon  the  experiments  conducted  for  a  period  of  more 
than  two  years  in  the  testing  laboratories  of  McQill  University.  The 
paper  covers  110  pages  of  tbe  printed  transactions  and  gives  minute 
information  as  to  the  manner  of  conducting  the  tests,  the  origin,  qual- 
ity, and  condition  of  the  timber  tested,  as  also  full  and  detail  results 
of  the  tests.  A  synopsis  of  this  valuable  paper  is  all  that  can  be  at- 
tempted here.  Parties  directly  interested  snould  obtain  the  full  report 
by  addressing  Professor  Bovey  or  the  Canadian  Society  of  Civil  Engi- 
neers at  Montreal. 

Professor  Bovey  makes  the  following  general  remark: — "  The  tables 
showing  the  deflection  of  beams  under  transverse  loading,  and  also  the 
tables  showing  the  extension  of  specimens  under  direct  tension,  tend 
to  prove  conclusively  the  statement  made  by  the  author  many  years 
ago,  t.  e.,  that  timber,  unlike  iron  and  steel,  may  be  strained  to  a  point 
near  the  breaking  point  without  being  seriously  injured.  It  will  be 
observed  that  in  almost  all  cases  the  increments  of  deflection  and 
extension,  almost  up  to  the  point  of  fracture,  are  very  nearly  propor- 
tional to  the  increments  of  load,  and  it  seems  impossible  to  aeflne  a 
limit  of  elasticity  for  timber.  This  probably  accounts  for  the  continued 
existence  of  many  timber  structures  in  which  the  timbers  have  been 
and  are  still  continually  subjected  to  excessive  stresses,  the  factor  of 
safety  being  often  less  than  Ij^.  Whether  it  is  advisable  so  to  strain 
timber  is  another  question,  and  experiments  are  still  required  to  show 
how  timber  is  affected  by  frequently  repeated  strains." 

The  Douglas  fir  used  in  these  tests  came  from  British  Columbia. 
The  red  pine  was  cut  in  1893  In  the  neighborhood  of  the  Bonnechere 
river,  Nipissing  District,  County  Renfrew,  Ontario  (west  of  the  city  of 
Ottawa).  The  white  pine  came  from  the  valleys  of  tributaries  of  the 
Ottawa  river,  northerly  and  westerly  from  the  city  of  Ottawa.  The 
new  spruce  was  cut  near  the  Skeena  river,  British  Columbia,  on  the 
Pacific  coast,  about  600  miles  north  of  Victoria.  The  old  spruce  was 
from  the  Province  of  Quebec,  west  of  Maine. 
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I.   TRAKSVER6B  8TRE170TH. 


In  the  transverse  tests  the  results  given  are  the  calculated  *'  Maxi- 
mum Skin  Stress  **  (ultimate  hreakicg  extreme  fibre  stress)  in  pounds 
per  square  inch,  and  the  **  Co-efficient  of  Elasticitv*'  ^modulus  of 
elasticity)  in  pounds,  corresponding  to  the  actual  breaking  load  applied 
at  the  center  of  the  span. 

All  the  tests  were  made  on  large  size  sticks  with  spans  varying  from 
&}i  feet  to  24  feet. 

The  weiglit  of  timber  is  given  in  pounds  per  cubic  foot  at  date  of 
test. 

a.  Transverse  strength  of  Canadian  Douglas  fir. 

Large  size  sticks,  spans  5)^  to  17  feet,  breaking  load  applied  cen- 
trally. 


Maximum  skin 
stress  lbs.  per 
square  inch. 

Co-efficient  of 

elasticity. 

pounds. 

Weight 
in  IDS. 
percu* 
foot. 

New  timber,  C  minimum 

Specially       <  maximum 

Selected,        (  average 

Four  tests. 

New  timber,   i  minimum 

First  quality,  I  maximum 

Fifteen  tests.  (  average 

Old  trestle  timber: 
61^  vears  in  use 

8,020 

10,441 

9,054 

4,027 
8,382 
6,081 

6,136 
7,339 
7,086 
4,613 

1,934,500 
2,178,100 
2,036,529 

926,500 
1,770,563 
1,431,209 

1,201,620 

1,878,950 

1,665,560 

949,720 

38.92 
41.22 
40.02 

28.27 
37.80 
33.80 

32.80 

8  "         ** 

9  '^          ** 

11          '*          " 

38.59 
33.75 
33.11 

Professor  Bovey  recommends  the  following  data  for  adoption  in 
practice: 

'*  In  the  case  of  specially  selected  timber,  free  from  knots,  with 
sound,  clear,  and  straight  grain,  and  cut  out  of  the  log  at  a  distance 
from  the  heart, — 

Average  weight  in  lbs.  per  cubic  foot  =  40. 

Average  coefficient  of  elasticity  in  lbs.  per  square  inch  =  2,000,000. 
Average  maximum  skin  stress  in  lbs.  per  square  inch  =  9,000. 
Safe  working  pkin  stress  in  lbs.  per  square  inch  =  3,000. 

**  In  the  case  of  first  quality  timber,  such  as  is  ordinarily  found  in 
the  market, — 

Average  weight  in  lbs.  per  cubic  foot  —  84. 

Average  coefficient  of  elasticity  in  lbs.  per  square  inch  ==  1,430,000. 
Average  maximum  skin  stress  in  lbs.  per  square  inch  =  6,000. 
Safe  working  skin  stress  in  lbs.  per  square  inch  —  2,000. 

*'  In  specifsring  these  data  it  will  be  observed  that  3  is  adopted  as 
the  factor  of  safety.    Upon  this  hypothesis  the  factor  of  safety  for  the 
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8tick  giving  the  minimum  skin  stress  is  more  tlian  2,  and  this,  in  the 
opinion  of  the  author,  is  an  ample  factor  for  a  material  which  experi- 
ence and  all  experiments  show,  may  be  strained  without  danger  very 
nearly  up  to  the  point  of  fracture. 

**  Further,  the  results  obtained  in  the  experiments  with  the  old 
stringers  show  that  the  strength  of  the  timber  had  been  retained  to  a 
very  large  extent,  and  that  the  rotting  had  not  extended  to  such  a 
depth  below  the  skin  as  to  sensibly  affect  the  efficiency  of  the  sticks, 
which  still  possessed  ample  strength  for  the  work  they  were  designed 
to  do. 

'*  If  2  is  adopted  as  the  factor  of  safety,  and,  in  the  opinion  of  tlie 
author,  2  is  an  ample  factor  for  the  great  majority  of  cases,  the  rotting 
'  [in  these  old  stringers]  might  extend  witliout  danger  to  a  depth  of  3.4 
inches. 

'^Again,  it  will  be  observed  tliat  the  skin  stress  and  the  elasticity  are 
subject  to  a  wide  variation.  This  variation  is  due  to  many  causes,  of 
which  the  most  important  are  the  presence  of  knots,  obliquity  of 
grain,  and,  more  than  all,  the  locality  in  which  the  timber  was  grown, 
the  original  position  of  the  stick  in  the  log  from  which  it  was  cut,  and 
the  proportion  of  hard  to  soft  fibre,  or  of  the  summer  to  the  spring 
growth.  The  tensile,  shearing,  and  compressive  experiments  upon 
specimens  cut  out  of  different  parts  of  the  same  log  all  show  that  the 
timber  near  the  heart  possesses  much  less  strength  and  stiffness  than 
the  timber  at  a  distance  from  the  heart. 

**A  careful  study  of  the  results  obtained  up  to  date  would  seem  to 
indicate  that  the  best  classification  defining  the  strength  of  the  timber 
would  be  found  by  dividing  the  section  of  a  log  into  three  parts  by 
means  of  two  circles,  with  the  heart  as  the  centre,  and  by  designating 
the  centml  portion  as  third  quality,  the  portion  between  the  two  cir- 
cles as  second  quality,  and  the  outermost  portion  as  first  quality.^' 

• 

A  most  Interesting  paper  on  the  structural  characteristics  of  Doug- 
las fir  from  a  botanical  standpoint  was  read  by  Professor  Penhallow, 
F.  R.  S.  C,  at  the  meeting  of  the  Royal  Society  of  Canada,  in  Ottawa, 
in  1894,  in  connection  with  a  paper  by  Professor  Bovey  on  the  strength 
of  the  timber  (Transactions  Royal  Society  of  Canada,  Section  III,  1894, 
Papers  Nos.  II  and  III). 

6.  Transverse  strength  qf  Canadian  red  pine. 

Large  size  sticks;  spans,  18  to  17i  feet;  breaking  load  applied  cen- 
trallv. 


Maximum 

Skin  Stress. 

lbs.  per 

sq.  inch. 


Co-efficient 

of  elasticity. 

lbs. 


Weight 
in  lbs.  per 
cubic  foot. 


New  Timber, 

(  Minimum 

3,037 

1,198,5.50 

30.96 

6x7  in.  to 

}  Maximum 

6,752 

1,802,633 

37.55 

6x13  in.. 

(  Average 

5,137 

1,434,747 

34.78 

6  tests. 

New  Timber, 

C  Minimum 

4,339 

1,575,200 

31.56 

3x8  in.  to 

}  Maximum 

6,928 

1,784,800 

37.69 

3x11  in., 

i  Average 

5,725 

1,648,519 

34.43 

4  tests. 
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Professor  Bovey  recommends  the  following  data  for  adoption  in 
practice: 

Average  weight  in  lbs.  per  cubic  foot  =  84.6, 
Average  coefficient  of  elasticity  in  lbs.  per  square  inch  =  1,430,000. 
Average  maximum  skin  stress  in  lbs.  per  square  inch  =  5,100. 
Average  safe  worlcing  skin  stress  in  lbs.  per  square  inch  (3  being 
the  factor  of  safety)  ^  1,700. 

**In  the  accounts  of  the  several  beams  it  will  be  observed  that  the 
failures  are  almost  invariably  due  to  the  crippling  of  the  material  on 
the  side  in  compression,  indicating  tliat  the  tensile  strength  of  the 
timber  exceeds  its  compressive  strength,  and  this  was  subsequently 
veriiied  by  the  direct  tension  and  compression  experiments." 

c.  Transverse  strength  cf  Canadian  white  pine. 

Sizes  9  in.  x  15  in.  and  9  in.  x  18  in.;  spans,  8  1-2  to  24  feet;  break- 
ing load  applied  centrally. 


New  Timber,  (  Minimum. 

15  tests.  <  Maximum 

(  Average. . 


Old  Stringers,  (  Minimum, 
ill  use  8  years,  <  Maximum 
3  tests.  (  Average  . . 


Maximum 

Skin  Stress. 

lbs.  per 

sq.  inch. 


2,500 
4.986 
3,388 

2,495 
3,589 
3,099 


Co-efficient 

of  Elasticity. 

lbs. 


433,250 

1,184,240 

754,265 

650,930 
982,480 
854,333 


Weight 
in  lbs.  per 
cubic  foot. 


33.64 
41.49 
37.88 

26.08 
28.30 
27.54 


Professor  Bovey  recommends  the  following  data  for  adoption  in 
practice : 

Average  weight  in  lbs.  per  cubic  foot  ^  37.8 
Average  coefficient  of  elasticity  in  lbs.  per  square  inch  =  754,000. 
Average  maximum  skin  stress  in  lbs.  per  square  inch  =  3,300. 
Average  safe  working  skin  stress  in  lbs.  per  square  inch  (8  being 
the  factor  of  safety)  =  1,100. 

**  Further  experiments  will  probably  show  that  these  data  require 
some  modification.  The  actual  skin  stress  and  coefficients  of  elas- 
ticity are  certainly  greater  than  those  given  above." 

d.  Transverse  strength  of  Canadian  spruce. 

Large  size  sticks;  spans  10  to  24  feet;  breaking  load  applied  ces- 
trally. 

4 
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I  Maximum 
■Skin  Stress. 
•    lbs.  per 
sq.  inch. 


New  Timber, 
3  tests,  all 
from  same  log. 


C  Minimum. 
<  Maximum. 
(  Average  . . 


Old  Bridge  aud        f  vi  ;„:«*„  ^ 
Culvert  Stringers,  J  JIl^^'"''™ 
3  to  8  years  in  use,!  ?1^J!^^™ 
5  tests.  'Average.. 


4,614 
5,908 
5,120 

2,9:U 
5,70» 
3,875 


Co-efficient         Weight 
of  Elasticity.  I  in  lbs.  per 
lbs.  I  cubic  foot. 


1,011,450 
l,528,4i)9 
1,203,633 

905,601 
l,:«2,2o0 
1,189,800 


26.61 
26.61 
26.61 

26.47 
33.09 
29.15 


II.— COMPBESStVR  STRENGTH. 


The  tests  for  compressive  strength  were  made  on  sticks  with  from 
5  to  40  square  inches  of  cross-section,  and  in  lengths  from  a  few  inches 
up  to  6  1-2  feet.  The  result  given  in  each  case  is  the  ultimate  break- 
ing load  in  lbs.  per  square  inch  of  cross-section  of  stick. 

The  experiments  were  made  chicflv  with  columns  cut  out  of  the 
sticks  alrejidy  tested  transversely.  These  columns  were  carefully 
examined  to  see  that  the  previous  test  of  stick  ha<l  caused  no  injury. 

Professor  Bovey  states  that  the  following  Inferences  from  the  com- 
pressive tests  may  be  drawn: 

**  The  compressive  strength  of  Douglas  fir  and  of  other  soft  timbers 
is  much  less  near  the  heart  than  at  a  distance  from  the  heart.  The 
compressive  strength  of  the  timber  increases  with  the  density  of  tlie 
annular  rings. 

*'*'  When  knots  are  present  in  a  timber  column,  the  column  will 
almost  invariably  fail  at  a  knot,  or  in  consequence  of  the  proximity  of 
a  knot. 

*'Any  imperfection,  as,  for  example,  a  small  hole  made  by  an  ordi- 
nary cant  hook,  tends  to  introduce  incipient  bending  or  crippling. 

*^  When  the  failures  of  average  specimens  commence  by  an  initial 
beuding,  the  compressive  strengths  of  columns  of  about  10  to  25  diam- 
eters in  length  agree  very  well  with  the  results  obtained  by  Gordon*s 
formula,  the  coefficients  of  direct  compressive  strength  ])er  square 
inch  being  6,000  lbs.  for  Douglas  fir,  and  5,0<H)  lbs.  for  white  pine. 

"  Gordon's  formula,  however,  is  not  at  all  applicable  in  the  case  of 
speci-illy  good  or  bad  specimens.  It  is  often  found  that  a  very  clear, 
sound  specimen,  of  even  more  than  20  diameters  in  length,  wiil  show 
no  siifns  of  bendinsT,  but  will  suddenly  fai.  by  crippling  under  a  load 
as  great  cas  that  sufficient  to  crush  a  shorter  specimen. 

"The  greatest  care  should  be  observed  in  avoiding  obliqueness  of 
grain  in  columns,  as  the  ejfpctice  bearing  area,  and  therefore  also  tiie 
strength,  are  con^iiderably  diminished. 

**  If  the  end  bearinirs  are  not  perfectly  flat  and  parallel,  the  columns 
will  in  all  probability  fail  by  bending  concave  to  the  longest  side. 

"  The  acern(7c  strength  per  square  inch,  independent  of  the  ratio  of 
length  to  diameter,  is, — 

New  Douglas  fir 5.974  lbs.,  average  of  122  tests. 

Old  Douglas  fir 6,265    **  "  64     ** 
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New  red  p5ne 4,067  lbs. ,  average  of  85  tests. 

Newwbitepine 3,843    "  "  68     " 

Old  white  pine 2,772    »*  '*  56     " 

New  spruce  (Britisli  Columbia). 8,617    **  *'  69     " 

Old  spruce 5,136    **  *'  20     ** 

*'  It  should  be  pointed  out  that  none  of  the  old  Douglas  fir  columns 
exceeded  4.4  diameters  in  length,  while  the  great  majority  of  the  new 
Douglas  fir  columns  were  from  4  to  25  diameters  in  length.  This 
explains  the  reascm  of  the  greater  average  compressive  strength  of 
the  old  Douglas  fir.  A  similar  remark  applies  to  the  new  and  old 
spruce.'* 

III.  TENSU^E    STBEirOTH. 

The  tests  for  tensile  strength  were  made  on  uninjured  pieces  of  the 
beams  previously  broken  by  transverse  strain.  The  specimens  were 
less  than  one  square  inch  in  cross-section.  Particular  attention  was 
paid  to  the  effect  of  repeated  loadings,  also  to  a  comparison  of  strength 
and  stiffness  in  different  portions  of  the  same  log.  The  recorded 
results  are  too  voluminous  to  be  given  here  in  detail. 

Professor  Bovey  states  that  the  results  of  the  tensile  tests  will 
show: — 

**That  the  increments  of  extension,  up  to  the  point  of  fracture,  are 
almost  directly  proportitmal  to  the  increments  of  load. 

**  That  the  presence  of  knots  is  most  detrimental  both  to  the  strength 
and  to  the  stiffness,  inasmuch  as  they  practically  diminish  the  effective 
sectional  area,  and  also  produce  a  curvature  in  the  grain. 

*^  That  wood  near  the  heart  possesses  much  less  strengtli,  and  much 
less  stiffness  than  that  more  distant  from  the  heart. 

*'  That  the  strength  and  stiffness  are  also  dependent  upon  the  pro- 
portion of  summer  to  spring  growth. 

**That  irregularities  of  readings,  both  with  the  extensometer  and 
with  the  rule,  are  chiefiy  due  to  the  presence  of  a  knot,  or  to  curly  or 
oblique  grain  caused  by  a  knot." 

a.  Termile  strength  of  Canadian  Doitgla^  Hr. 

Owing  to  the  small  size  of  the  specimens,  the  variations  in  the 
quali  y  of  the  material,  especially  the  presence  of  a  knot  or  curly  or 
oblique  grain,  cause  a  most  marked  difference  in  the  recorded  tensile 
bre  iking  weight  in  pounds  per  square  inch  of  croKS-section. 

The  results  of  seventy-one  tests  of  new  Douglas  fir  vary  from  2,485 
to  18,856  pounds;  averaging  11.612  pounds. 

If  the  thirteen  results  less  than  8,0OU  pounds  be  excluded,  as  being 
clearly  caused  by  imperfections  in  the  material,  the  average  of  the 
remaining  fifty-eight  tests  will  be  12,a55. 

To  nhow  that  the  recorded  maximum  of  18,8.56  pounds  is  not  a  phe- 
nomenon or  an  error,  it  would  be  well  to  mention  that  tl-ere  are  fifteen 
results  from  1.5,000  to  18,856  pounds;  namely,  nine  above  15,000,  two 
above  16,000,  two  above  17,000,  and  two  above  18,0<K). 

Four  tests  of  old  Douglas  fir  showed  a  minimum  tensile  strength  of 
11,414  pounds  per  square  inch,  a  maximum  of  18,954  pounds,  and  an 
average  of  r2,6(i3  pounds. 

6.  Tensile  strength  qf  Canadian  red  pine. 

Nine  testn  of  red  pine  showed  a  minimum  tensile  strength  of  6,274 
pounds  per  square  inch,  a  maximum  of  14,872  pounds,  and  an  average 
of  10,644  pounds. 
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c.  Teninle  strength  of  Canadian  white  pine. 

Ten  tests  of  white  pine  showed  a  minimum  tensile  strength  of  8,503 
pounds  per  square  incli,  a  maximum  of  14,273  pounds,  and  an  avei^e 
of  11,396  pounds. 

d.  Tensile  strength  of  old  Canadian  spruce. 

Fifteen  tests  of  old  Canadian  spruce  showed  a  minimum  tensile 
strength  of  7,662  pounds  per  square  incli«  a  maximum  of  12,792  pounds, 
and  an  average  of  9,793  pounds. 

IV.   SHEARING    STBBN6TH. 

Great  difficulty  is  encountered  in  tests  for  shearing  strengtli  to  get 
absolutely  reliable  results. 

The  shearing  strengths,  which  are  of  importance,  are  the  resistances 
along  planes  tangential  and  radial  to  the  annular  rings.  The  com- 
pound shearing  strength  can  be  considered  as  the  resultant  of  the 
tangential  and  radial  shears. 

Professor  Bovey  states  that  the  following  inferences  may  be  drawn 
from  the  results  of  the  shearing  experiments: — 

**The  shearing  strength  of  Uie  timbers  is  much  less  near  the  heart 
than  at  a  distance  from  the  heart. 

"Generally  speaking,  the  shearing  strength  increases  with  the 
weight  per  cubic  foot. 

*'The  shearing  strength  increases  with  the  density  of  the  annular 
rings,  or  rather  with  the  proportion  of  hard  to  soft  fibre. 

''A  failure  sometimes  oocurs,f  or  which  it  is  difficult  to  find  a  complete 
explanation. 

^*As  a  result  of  the  experiments,  the  average  [breaking!  shearing 
strength  of  Douglas  fir  in  pounds  per  square  inch  is  411,  377,  or  403, 
according  as  the  plane  of  shear  is  tangential,  at  right  angles,  or 
oblique  to  the  annular  lings. 

^'  In  practice,  therefore,  it  will  be  safe  to  adopt  as  the  average 
[breaking]  co-efficients  of  shearing  strength  for  Douglas  fir,  400 
pounds  per  square  inch  for  shears  tangential  and  oblique  to  the  annu- 
lar rings,  and  375  pounds  per  square  inch  for  shears  at  right  angles  to 
the  annular  rings.'' 

Average  Breaking  Shearing  Strength  in  pounds^  per  square  inch. 


Kind  of  Timber. 


Tangential 
Shear. 


Kadial 
Shear. 


Oblique 
Shear. 


New  Douglas  fir.  — 

Old  Douglas  fir 

Canadian  red  pine. . . 
Canadian  white  pine. 
Old  Canadian  spruce 


411 
302 
392 

a^2 

332 


377 
310 


273 

389 


403 
371 
3:^3 
363 
382 


The  number  of  tests  on  which  above  table  is  based  is  not  very  large, 
which  fact,  combined  with  the  acknowledged  difficulty  of  obtaining 
accurate  shearing  tests,  should  cause  the  data  presented  to  be  con- 
sidered as  approximate  only. 
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APPEJfDIX  N. 

REPORT  OF   WASHINGTON   8TATB  CHAPTER,  AMERICAN  INSTITUTE  OF 
'     ARCHITECTS,  ON  STRENGTH  OF  STATE  OF  WASHINGTON  TIMBERS. 

In  the  California  Architect  awl  Building  Newn,  of  March,  1895, 
there  is  published  a  report  of  a  special  committee  of  the  Waahinnrton 
State  Chapter  of  the  American  Institute  of  Architects  on  '*Authenti- 
cated  Tests  of  Building  Materials  of  the  State  of  Washington,^*  wliich 
gives  valuable  information  from  actual  breaking  tests  of  tlie  trans- 
verse strengtli  of  Washington  timbers,  the  figures  given  below  indica- 
ting the  calculated  ultimate  breaking  stress  in  extreme  fibre  iu  pounds 
per  squaxe  inch,  based  upon  the  actual  breaking  load  applied  at  the 
centre  of  the  span« 

a.  Transverse  tests  by  C.  B.  Talbot,  Civil  Engineer,  Northern  Pacific 
Railroad, 

Size,  2x4  inches;  span,  4  feet.  Ultimate  extreme  fibre  stress  in 
pounds  per  square  inch. 

Washington  yellow  fir,  age,  1  1-2  months  to  6  years;  minimum, 
6,890  lbs. ;  maximum,  9,720  lbs. ;  average  of  5  tests,  7,847  lbs. 

b.  Transverse  tests  by  A.  J,  Hart,  M.  C,  Chicago,  Milwaukee,  and  8L 
Paul  Railway. 

Sizes,  6x14  inches,  8x16  inches,  and  9x16  inches;  span,  16  to  20  feet. 
Ultimate  extreme  fibre  stress  in  pounds  per  Kquare  inch. 

Washington  yellow  fir,  age,  1  day  cut;  minimum,  6,143  lbs.;  maxi- 
mum, 7,982  lbs. ;  average  of  4  tests,  7,323  lbs. 

Ditto,  a<;e,  6  years;  minimum,  5,933  lbs. ;  maximum,  6,088  lbs.; 
avei-age  of  2  tests,  6,020  lbs. 

Ditto,  used  6  years  in  a  bridge;  minimum,  4,138  lbs.;  maximum, 
5,817  lbs.;  average  of  2  tests,  4,978  lbs. 

c.  Transverse  tests  at  milU  of  St.  Paul  and  Tacoma  Lumber  Company, 
Tacoma,  Washington,  March,  1890,  by  A.  J.  Hart  and  C.  B.  Talbot. 

Sizes,  6x14  inches,  8x16  inches,  and  9x16  inches;  spans,  11  to  17  feet. 
Ultimate  extreme  fibre  stress  in  pounds  per  square  inch. 

Washington  (Dmglas)  fir,  minimum,  5,263  lbs.;  maximum,  7,561 
lbs. ;  average  of  9  tests,  6,273  lbs. 

Ditto,  age,  3  years;  1  test,  5,.591  lbs. 

Ditto,  age,  6  years;     1  test,  3,725  lbs. 

Ditto,  culled  stick;  1  test,  3,544  lbs. 

d.  Transverse  tests  by  8.  Kedzie  Smith,  City  Engineer,  Ballard, 
Washington. 

Sizes,  3x8  inches,  3x12  inches,  and  4x12  inches;  spans,  8  to  14  feet. 
Ultimate  extreme  fibre  stress  in  pounds  per  square  inch.  Quality  of 
lumber  a  little  above  the  grade  of  good  merchantable  lumber,  air  sea- 
soned for  forty  days. 

Washington  red  fir,  medium  fine  grained;  1  test,  6,138  lbs. 

Ditto,  coarse  grained;  minimum,  4,605  lbs.;  maximum,  5,700  lbs.; 
average  of  6  tests,  5,182  lbs. 

Ditto,  very  coarse  grained;  1  test,  4,255  lbs. 

Ditto,  grand  average  of  above  8  tests,  5,186  lbs. 
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WashingtoQ  yellow  fir,  close  grained;  miaimiim,  7,600  lbs. ;  maxU 
mum,  8,160  lbs. ;  average  of  2  tests,  7,830  lbs. 

e.  Comparative  transverse  tests  by  C,  B.  Talbot^  Civil  Engineer^ 
Northern  Pacific  Railroad.  , 

Size,  2x4  iaches;  length,  4  feet;  clear  span,  8  feet  9  inches; 
breaking  load  applied  at  centre  of  span.  Ultimate  extreme  fibre 
stress  in  pounds  per  square  inch. 

Washington  fir,  age,  3  months;  hard,  finegrained;  actual  breaking 
load,  4,320  lbs. ;  extreme  fibre  strain,  0,720  lbs. 

CoBurd^  Alene  (Washington)  pine,  age,  1  1-2  months;  finegrained; 
actual  breaking  load,  2,274  lbs.;  extreme  fibre  strain,  5,116  lbs. 

Eastern  oak,  age,  1  year;  dry;  actual  breaking  load,  2,428  lbs. ;  ex- 
treme fibre  strain,  5,463  lbs. 

Eastern  white  pine,  age,  1  year;  dry;  actual  breaking  load,  1,610 
lbs.;  extreme  fibre  strain,  3,622  lbs. 

In  other  words,  the  transverse  strength  of  Eastern  white  pine,  £:vst- 
ern  oak,  Washington  pine,  and  Washington  fir,  is  relatively  propor- 
tional to  1,610,  2,428,  5,116,  and  9.720,  or  approximately  as  1  to 
1  1-2,  to  3  1-5  to  6. 

/.  The  following  are  the  averages  of  all  tests  for  transverse  strength, 
(excepting  culls,  and  old  bridge  timbers)  mentioned  in  the  above  com- 
mittee report,  giving  the  ultimate  breaking  extreme  fibre  stress  per 
square  inch: — 

Washington  yellow  fir,  13  tests,  7,402  lbs. 

Douglas  fir,  11  tests,  5,979  lbs. 

Washington  red  fir,  8  tests,  5,186  lbs. 

Grand  average  of  all  kinds  of  Washington  or  Doaglas  fir,  32  tests, 
6,a59  lbs. 


APPENDIX  O. 

MISCBLLA.NK0U8    TKST8     OF    THE      NOIITHWEST    AND      PACIFIC     COASr 

TIMBERS. 

a.  In  addition  to  10  full-size  tests  of  Wcoshington  fir,  mentioned 
above  (Appendix  **  N,  d"),  Mr.  S.  Kedzie  Smith,  city  engineer,  Bal- 
lard, Wash.,  made  9  similar  tests  reported  in  The  Paget  Sound  Lum- 
berman, August,  1894,  and  February,  18J5.  The  results  from  these  19 
full-size  tests  are, — 

Ultimate  extreme  fibre  stress  in  pounds  per  square  inch,  3,530  to 
8,160,  average  5,420. 

6.  Mr.  Arthur  Brown,  superintendent  bridges  and  buildings.  South- 
ern Pacific  Railroad,  establinhed  folio wmg  average  ultimate  breaking 
stresses  as  results  of  tests  of  Pacific  Northwest  fir  (T/ie  Puget  Sound 
Lumberman,  February,  1894): 

Tensile,  15,900  lbs.  per  square  inch. 

Crushing,  6,000    ** 

Shearing  with  the  grain,  600    "  **  " 

Modulus  of  elasticity,  1,272,000    **  ** 

Transverse  (extreme  fibre  stress)     13,630    **  "  ** 

c.  The  results  of  about  40  transverse  tests  of  California  Spruce  and 
Oregon  Pine,  made  by  Professor  Thuraton  at  the  Stevens  Institute  of 
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Technology  for  the  United  States  Geological  Survey  in  1880,  were  as 
follows: 

Average  Ultimate  Breaking  Extreme  fibre  stress  in  pounds  per 
square  inch,  for  California  Spruce,  12,228  and  for  Oregon  pine,  11,071. 

Average  Ultimate  Breaking  Compressive  stress  for  short  pieces  in 
pounds  per  square  inch,  for  California  spruce,  9,200  pounds  to  12,800, 
and  for  Oregon  pine,  9,200  to  11,500. 

d.  In  Engineering  News  of  April  20,  1893,  Mr.  W.  B.  Wright,  for- 
merly division  engineer,  M.,  St.  P.  &  S.  Ste.  M.  Railway,  gives  infor- 
mation relative  to  some  tests  of  Oregon  pine  or  Douglas  fir  from  the 
state  of  Washington  made  by  Mr.  Geo.  S.  Morrison  at  the  Pittsburgh 
Testing  Laboratory,  in  18S6.  There  is  a  distinction  made  between  red 
and  yellow  tir.  The  average  co-efficients  of  ultimate  breaking  strength 
in  pounds  per  square  inch  were  as  follows: 

Compression,  Red  Fir,  2  tests,  6,099  lbs. 

Yellow  Fir,  2  tests,  6,132  lbs. 
Tension,  Red  Fir,  4  tests,  10,872  lbs. 

Yellow  Fir,  5  tests,  11,550  lbs. 
Transverse  Strength,  Red  Fir,  11  tests,  15,894  lbs. 

Yellow  Fir,  9  tests,  15,030  lbs. 

e.  A  few  small-size  tests  of  Douglas  fir  and  Oregon  Sugar  pine  were 
made  at  the  machine  shops  of  the  Oregon  &  California  Raih-oad  with 
results  given  below.  Specimens  for  crushing  test  were  1  inch  square 
and  24  inches  long:  for  transverse  test,  1  inch  square  and  12  inches 
span;  for  tensile  test,  1-10  inch  by  1  inch. 

Ultimate  Breaking  Strength  in  Povndsper  Square  Inch, 


Crushing  strength  (24  diams.) 

Transverse  strength,  extreme  fibre 
stress 

Tensile  strength 

Sidewise  crushing  at  1000  lbs.  pres- 
sure per  square  inch 

Shearing  strength,  13  tests 

Least 

Greatest 

Average 


Douglas  Fir. 


Oregon  Sugar  Pine. 


3,085 

8,658 
16,600 

2-ino  in. 
indent. 

515 
8;^3 
689 


3,391 

8,370 
11,000 

4-100  in.  indent. 


APPENDIX   P. 


PROFESSOB  SOULE'S  TESTS  OF  CALIFORNIA  REDWOOD. 


Special  Bulletin  No.  2,  June  1,  1895,  University  of  California,  De- 

Sartment  of  Civil  Engineering,  gives  the  data  from  tests  thus  far  con- 
ucted  on  California  Redwood  in  the  University  laboratory  by  Mr. 
Frank  Soule,  professor  of  civil  engineering,  as  follows: 
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Clear,  straight-grained^  well  air-seasoned  and  dry  Humboldt  Red- 
wood {Sequoia  Sempervirens). 
Averrige  specific  gravity  of  126  pieces,  .48. 
Average  weight  per  cubic  foot,  29.91  pounds. 
Percentage  of  moisture,  average,  15  per  cent. 


Ultimate  Strength,  Tension,  27  specimens,    6,621  lbs.  per  square  inch. 

**  Compression,    longitu- 

dinal, 31  specimens,      4,385    *•  "  ** 

**  Compression    across 

tlie  fibre,  reduction 
in  height  of  piece  of 
8  per  cent.,  30  speci- 
mens, 966    *•  •* 

**  Compression   across 

the  fibre,  reduction 
in  heiglit  of  15  per 
cent.,  30  specimens,      1,197    **  "  ' 

*'  Longitudinal     shear 

(pieces  clamped  to 
prevent  splitting)  8 
specimens,  548    **  "  ** 

"  Modulus  of  rupture,  9 

specimens,  4,955    *' 

Coefficient  (modulus) 
or  elasticity,  8  speci- 
mens, 797,467 


II 


i» 


APPENDIX  Q. 

UNITED    STATES   OOVEBNMEPTr  WATERTOWST  ARSENAL    TESTS    OF  THE 
SHEARING   STRENGTH  OF  TIMBER  WITH  THE  GRAIN  RESIST- 
ING THE  PULLING  OUT  OF  PINS  OR  KET8. 

Col.  T.  T.  S.  Laidley,  United  States  army,  made  some  tests  for  the 
United  States  government  in  18S1,  at  the  Watertown  arsenal  on  the 
resistance  offered  by  timber  to  the  shearing  out  of  round  bolts  or 
sauare  keys,  the  force  being  exerted  with  the  grain  of  the  timber. 
The  bolts  and  square  keys  were  of  wroui^ht  iron,  the  bolts  1  inch  in 
diameter,  and  tlie  keys  1  inch  and  1 1-8  inch.  The  timber  specimens 
were  2  inches  thick  and  thoroughly  seasoned.  The  surface  resisting 
shearing  was  therefore  twice  the  distance  of  the  center  of  the  hole 
from  the  end  of  the  stick  multiplied  by  the  thickness  of  the  stick, 
which  in  this  case  was  two  inches. 
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Ultimate  Breaking  Shearing  Stress  with  the  grain  in  pounds  per  square 
inch  resisting  the  tearing  out  of  bolts  and  keys. 


Centre 

i  of  Hole  from  End  of  Specimen. 

Timber. 

2  in. 

-  r   - 

4  in. 

6  in. 

275 
242 

7  in. 

8  in. 

Average. 

Spruce : 

Round  bolt. 
Square  key.. 

399 
410 

859 
329 

"279' 

202 

309 
315 

White  pine: 

Round  bolt.. 
Square  key.. 

457 
550 

611 
412 

450 
882 

'"236" 

327 

461 
882 

Yellow  pine: 
Round  bolt. 
Square  key.. 

607 
599 

720 
869 

456 
572 

"'488" 

887 

530 
494 

APPENDIX  R. 

TRANSVEBSE  TESTS  OF  FULL-SIZE  OLD  AND  NEW  BRIDGE  STRINGERS 
MADE  FOR  THE  C  HICAGO,  MILWAUKEE,  AND  ST.  PAUL  RAILWAY, 
UNDER  THE  DIRECTION  OF  MR.  ONAVARD  BATES. 

Mr.  Onward  Bates,  engineer  and  superintendent  of  bridges  and 
buildings,  Chicago,  Milwaukee  &  St  Paul  Railway,  presented  a 
paper  on  **Pine  Stringers  and  Floor  Beams  for  Bridges,"  to  the  Amer- 
ican Society  of  Civil  Engineers  (Transactions,  November,  1890),  in 
which  the  detail  results  are  given  of  67  full-size  tests  of  new  and  old 
bridge  stnngers  of  white  pine,  Norway  pin»s  and  Douglas  fir,  made 
under  Mr.  Bates^s  direction. 

Mr.  Bates  states  that  the  tests  lead  to  the  following  conclusions: 

**  Green  timber  is  not  as  strong  as  after  it  has  seasoned." 

•*  Age  and  use  do  not  weaken  the  timber.  It  preserves  its  strength 
until  weakened  by  decay." 

**  Knots  do  weaken  the  timber  seriously,  both  in  reducing  the  effec- 
tive section  of  the  beam,  and  in  causing  the  fibre  to  be  curly  and  cross- 
grained." 

"  While  ace  does  not  weaken  the  timber  itself,  it  weakens  it  by  sea- 
son-checking." 

The  paper  contains  very  valuable  and  pertinent  information  as  to 
the  quality  and  characteristics  of  bridge  timbers  of  the  kinds  exam- 
ined.    Also  a  report  of  Mr.  A.  J.  Hart  on  Douglas  fir. 

The  principal  avei*age  results  obtained  in  the  three  sets  of  tests, 
made  respectively  at  West  Milwaukee,  Minneapolis,  and  in  the  terri- 
tory of  Washington,  are  as  follows: 

a.  Results  from  forty  full-size  transverse  tests  of  bridge  stringers 
made  at  West  Milwaukee  8hops,  April,  1889,  by  Mr.  George  Gibbs,  me- 
chanical engineer,  of  which  30  stringers  were  of  white  pine  and  10 
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stringers  of  Norway  pine,  and  of  which  14  were  new  stringers  selected 
indiscriminately  from  accepted  stock,  and  26  were  bridge  stiingers 
that  had  been  in  use  from  3^  to  S^  years: 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 
2,350  to  5,876;  average,  3,906. 

Modulus  of  elasticity  in  pounds  per  square  inch,  712,500  to  1,684,100; 
average,  1,123,090. 

The  range  of  results  according  to  the  age,  kind,  and  section  of  stick 
is  given  in  the  tables  accompan\ing  the  paper,  and  is  very  instructive. 

b.  Results  from  14  full-size  transverse  tests  of  new  white  pine  bridge 
stringers  made  at  Minneapolis,  December,  18S9,  by  Mr.  A.  J.  Hart, 
district  carpenter,  of  which  7  stringers  were  from  accepted  stock,  and 
7  stringers  from  stock  that  had  been  rejected  by  the  railroad  lumber 
inspectors. 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch: 
Seven  accepted  sticks,  3,162  to  5,131;  average,  4.140. 
Seven  rejected  sticks,  2,160  to  4,178;  average,  3,248. 
Average  of  all  14  sticks,  2,160  to  5,131;  grand  average,  3,694. 

c.  The  results  from  12  full-size  transverse  tests  of  Douglas  fir  bridge 
stringers,  made  by  Mr.  A.  J.  Hart,  at  the  mills  in  the  territory  of 
W>«8liington,  March,  1890,  have  been  mentioned  above  in  Appendix  N. 
Of  these  sticks  9  were  new  timber,  2  had  been  in  use  for  3  yeans  each, 
and  1  for  6  years.    Mr.  Bates  sums  up  the  results  as  follows: 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch: 

All  12  tests,  3,597  to  7,544;  average,  5,791. 

Omitting  a  very  old  and  dry  stick,  that  had  been  in  use  6  years,  and 
also  a  green  stick  of  very  poor  quality,  the  results  of  10  tests  were 
5,268  to  7,544;  average,  6,214. 


APPENDIX  S. 

COMPARATIVE  TRANSVERSE  TESTS  OF  FULL-SIZE  OLD  AND  NEW 
WHITE  PINE  BRIDGE  STRINGERS,  MADE  BY  MR.  W.  H.  FINLEY  FOR 
THE  CHICAGO   AND  NORTHWESTERN   RAILWAY. 

Mr.  W.  H.  Finley,  engineer  of  bridges,  Chicago  &  Northwestern 
Railway,  published  in  Eugineering  News  of  May  23,  1895,  also  in  The 
Railway  Review  of  June  1,  1895,  the  detail  results  of  full-size  compara- 
tive transverse  tests  of  old  and  new  wliite-pine  bridge  stringers,  made 
at  West  Chicago  shops,  April  18,  189o. 

There  were  12  pieces  of  old  stringers  from  the  85  foot  covered  Howe 
truss  span,  erected  over  the  Fond  du  Lac  river,  Wisconsin,  in  18rt4,  and 
taken  down  in  March,  1895,  hence  representing  timber  31  years  in 
actual  use. 

Results  from  the  12  pieces  were  as  follows: 

Ultimate  breaking  extreme  fibre  stress  in  pounds  per  square  inch, 
5,139  to  10,616;  average,  7,051. 

Modulus  of  elasticity  in  pounds  per  square  inch,  715,000  to  1,900,000; 
average,  1,208,250. 

For  comparison  two  10  inch  by  10  inch  sticks  were  selected  from  the 
stock  of  new  white  pine  in  the  railroad  comp  iny's  lumber  yard  at 
West  Chicago.  The  sticks  were  well  seasoned,  and  above  the  average 
in  quality.    The  results  were  as  follows: 
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Average  ultimate  breakincr  extreme  fibre  stress  in  pounds  per  square 
incli,  5,402;  modulus  of  elasticity  in  pounds  per  square  inclif  082,500. 

Mr.  Finley  remarks  that  these  tests  confirm  the  conclusions  reached 
by  Mr.  Onward  Bates  in  the  himilar  tests  conducted  by  him  (see  Ap- 
pendix  R),  namely: 

''  Green  timber  is  not  as  strong  as  after  it  is  seasoned.*' 

**  Age  Hud  use  do  not  weaken  the  timber.  It  preserves  its  strength 
until  weakened  by  decay." 


APPENDIX  T. 

TESTS  OF  D0UOLA.S    FIB    AND    CALIFORNIA    BBDWOOD  HADE  FOR  THE 
SOUTHERN  PACIFIC  RAILWAY  BT  MR.  JOHN  D.  ISAACS. 

Mr.  John  D.  Isaacs,  assistint  engineer,  Southern  Pacific  Railway, 
summarizes  the  results  of  tests  made  under  his  direcuon  as  follows: 

**  Regarding  strength  of  Oregon  pine  (properly  Douglas  fir)  and  Red- 
wood timber,  the  following  are  tiie  averages  of  many  experiments 
(neglecting  abnormal  results)  made  several  years  prior  to  1895,  by  our 
company  under  my  supervision." 


Ultimate  Breaking  Strength  in  pounds  per  square  inch. 


Tensile 

Crushing 

Shearing  parallel  with  grain 
Modulus  of  elasticity 


Douglas  Fir. 


Redwood. 


16,900 

«,000 

600 

1,272,000 


8,000 

3,000 

276 

600,000 


Allowable  Safe  Unit  Stresses  in  pounds  per  square  inch. 
Used  in  practice  under  ordinary  conditions,  by  Mr.  Isaacs. 


Tensile 

Crushing 

Shearing  parallel  with  grain. . . 
Bearing  perpendicular  to  grain 


Douglas  Fir. 


Redwood. 


800 

600 

50 

150 


**  In  trestlework  red  wood  is  principally  used  for  sills,  posts,  and 
caps,  or  wherever  the  timber  is  subject  to  rapid  decay,  although  creo- 
soted  fir  timber  has  been  replacing  red  wood  for  the  latter  purpose  on 
the  Southern  Pacific  railway  system. 

''The  tests  were  made  as  follows:  A  large  number  of  logs  were  cut 
from  different  portions  of  trees  from  various  localities  and  exposures. 
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After  air-seasonin;;  the  logs  were  cut  into  1  inch  square  pieces;  half  of 
the  pieces  from  each  section  were  tested  by  tensile  and  the  other  half 
bv  compressive  strain,  the  pieces  being  turned  down  to  a  round  for 
about  8  inches  in  length.  All  pieces  were  tOKted,  except  such  showing 
sap  or  splits  running  across  the  grain.  The  diameters  were  gauged 
very  carefully.  The  machine  was  a  home-made  apparatus  of  about 
^,000  pounds  capacity,  with  a  pressure  gauge  for  recording  pressures. 
The  shearing  tests  were  made  by  pulling  a  halt-inch  round  out  of  some 
of  the  one-inch  pieces.  Thn  modulus  of  elasticity  was  determined  by 
bending  pieces  of  various  dimensions. 

*'A11  of  tlie  experimental  results  have  been  checked  at  various  times 
by  isolated  experiments.  An  extended  experience  with  a  great  vari- 
ety of  timber  struQtures  has  ccmiirmed  my  opinion  that  the  units  given 
abi>ve  are  just  right  for  good  practice. 

*'  While  the  testing  methods,  as  compared  with  more  efficient  labo- 
ratory machines,  may  appear  somewhat  crude,  the  results  obtained 
are  probably  just  as  near  the  truth,  considering  the  varying  character- 
istics of  different  pieces  of  the  same  species  of  timber.*^ 


APPENDIX  U. 

PR0FE8S0B  WIXO^S  FULL-SIZE    TRA.N3 VERSE    TESTS  OF    DOUGLAS  FIR. 

Professor.  Charles  B.  Wing,  Leland  Stanford  University,  California 
published  in  Engineering  News  of  March  14,  1895,  an  account  of  the 
methods  used  and  results  obtained  by  him  in  a  series  of  full-size 
transverse  tests  of  Douglas  fir.  None  of  the  specimens  were  selected 
for  testing.  The  timber  was  ordered  from  a  Snn  Francisco  lumber 
yard,  and  would  probably  rate  as  a  poor  lot  of  **  No.  1  Merchantable." 
The  sticks  contained  considerable  sap.  Some  of  the  sticks  failed  by 
shearing  alons:  the  fibre  parallel  to  the  length  of  the  specimen  (see 
Appendix  **F.-b.'').  Professor  Wing  states  that  it  was  noted  that 
knots,  even  when  sound  and  tight,  weakened  the  stick  by  decreasing 
the  section,  and  by  causing  the  fibre  to  be  cross-grainea  and  curly, 
easily  crushing  when  in  compression. 

The  ultimate  breaking  extreme  fibre  stress  in  pounds  per  square 
inch  obtained  from  ten  sticks,  each  6  in.  x  10  in.  x  17  feet  long,  was 
4,5JK)  to  7,V)5I,  average  6,2»3.  The  stick  giving  the  limit  of  4,590  was  a 
stick  that  would  have  been  culled  in  an  ordinary  lumber  inspection. 
Excluding  this  stick  the  results  ran  from  5,580  to  7,951,  average  6,482. 

An  additional  series  of  ten  tests  was  made  with  pieces  3  in.  x  5  in. 
X  4  ft.  3  in.  long,  cut  from  uninjured  parts  of  the  large  sticks  that  had 
been  previously  broken.  The  results  showed  ultimate  breaking 
extreme  fibre  stress  in  pounds  per  square  inch,  from  6,438  to  12,056, 
average  9,257.  The  stick  giving  the  lowest  limit  had  a  knot  through 
the  center.    Excluding  this  the  lowest  limit  was  7,960. 


APPENDIX  V. 

MR.  A.  L.  JOHNSON* S  FORMULA  FOR  TIMBER  COLUMNS. 

Mr.  A.  L.  JohuRon,  civil  engineer,  in  charge  of  physical  tests  of  U.  S. 
Fo  estry  Division  under  the  direction  of  Prof.  J.  B.  Johnson,  of  Wash- 
ington University,  St.  Louis,  Mo.,  with  the  consent  of  Dr.  B.  E.  Fer- 
now,  chief  of  forestry  division,  has  kindly  contributed  the  following 
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formula  for  timber  columnR«  which  is  exceedingly  valuable,  not  only 
as  being  the  latest  contribution  on  tl)e  subject,  biit  especially  as  it  i*8 
based  on  unpublislied  actual  full-size  tests  made  at  Washington  Uni- 
versity, supplemented  by  a  critical  study  and  examination  of  previous 
full-size  column  tests. 
Mr.  Johnson  writes  on  September  13,  1895,  as  follows: 

The  formula  was  obtained  by  plotting  the  tests  of  full-size  beams^ 
and  is  as  follows  for  timber  columns  with  square  ends  (but  not  for 
fixed  ends) : 

700  4-  15c 

f-F      X      

700  -f  15c  +  c* 

where  f  =  ultimate  breaking  unit  crushing  stress  on  long  column; 
c  =  ratio  of  length  to  least  cross-sectional  dimension    .  z  ^ 

il) 

F  =  ultimate  breaking  unit  crushing  stress  on  short  column. 

Mr.  Johnson  recommends  the  following  values  for  F,  those  for 
American  white  oak,  long-leaf  pine,  short-leaf  pine,  white  pine,  and 
cypress  being  obtained  from  reci  nt  tests  of  the  U.  S.  Forestry  Divi- 
sion, the  other  values  being  compiled  from  the  best  information  avail- 
able: 

Ultimate  Breaking  Crushing  Stress  for  short  columns  in  pounds  per 

square  inch. 


American  white  oak 4,000 

Long-leaf  pine 5.0(N) 

Slinrt-leaf  pine 4,200 

Wliitepine 3,500 

Bald  cypress 3,375 


Red  cedar 3,.5()0 

California  redwood 3,250 

Norway  pine 3,800 

Colorado  pine 8,150 

Douglas  fir 4,400 


Mr.  Johnson  explains  that  all  long-column  formulae,  prior  to  the 
above  one  presented  by  him,  Rre  based  upnn  the  assumption  tbat  a 
"square-enaed"  column  is  practically  a  ** fixed-ended"  column,  and 
hence  half  the  length  of  the  column  is  the  length  used  for  the  theoret- 
ical investigations.  In  reality  the  so  called  square-ended  columns  in 
prnctice  can  hardly  be  connidered  as  fixed-ended,  in  spite  of  tlie  end 
fastenings,  and  hence  the  lateral  defiection  curve  under  compression 
will  be  a  true  continuous  curve  from  one  end  of  the  column  to  the 
other,  and  that  the  theoretical  deductions  should  be  based  upon  the 
full  length  of  the  column. 

Mr.  Johnson  considers  his  formula  as  of  very  nearly  if  not  the  true 
theoretical  form,  and  the  co-efficients  are  entirely  empirical,  based 
upon  actual  tests,  hence  its  superior  value  to  previous  column-form uIsb. 


APPENDIX  W. 


MR.  A.  L.  JOHNSON^S  KECOMHBNDATIONS  FOR  UNIT  YALUBS. 

Mr.  A.  L.  Johnson,  civil  engineer,  in  charge  of  physical  tests  of  IJ.  S. 
Forestry  Division,  under  the  direction  of  Prof.  J.  B.  Johnson,  of 
Washington  University,  St.  Louis,  Mo.,  with  the  consent  of  Dr.  B.  E. 
Fernow,  chief  of  forestry  division,  has  kindly  contributed  the  accom- 
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panying  table  showing  the  values  recommended  by  liim  for  the  ulti- 
mate oreaking  unit  stresses  of  various  kinds  of  timber.  The  values 
for  American  white  oak,  long-leaf  pine,  short^leaf  pine,  white  pine, 
and  cypress  are  obtained  from  results  of  the  tents  conducted  since 
1890  by  the  U.  S.  Forestry  Division,  and  hence  can  be  considered  as 
authoritative  advance  information  as  to  the  best  average  values  shown 
by  these  tests,  t'  e  test  results  for  all  the  species  mentioned,  excepting 
for  long-leaf  pine,  not  having  been  published  up  to  the  present  time. 
The  values  for  the  other  species  given  in  the  table,  of  which  the  U.  S. 
Forestry  Divisitm  has  made  no  tests,  were  compiled  by  Mr.  Johnson 
from  the  best  test  data  available,  making  due  allowance  for  the  fact 
that  much  of  tlie  data  at  hand  w  s  based  on  smal  -size  tests.  The 
units  given  in  the  table  are  for  large-size  sticks  as  used  in  practice. 

The  ultimate  crushing  strength  across  grain  is  taken  as  the  stress, 
producing  an  indentation  of  three  per  cent,  of  the  thickness  of  the 
compressed  stick. 

BBCOMMBNDRD  VALUK8  FOR  UNIT  STRKSSES  OF  TIMBER.  A.  L.  JOHN- 
SON, OCTOBER,  1895.  ULTIMATE  BREAKING  STRESSES  IN  FOUNDS 
PER  SQUARE  INCH. 


Species. 
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05 
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Long-leaf  pine. . 
Short-leaf  pine.. 

White  pine 

Norway  pine  . . 
Colorado  pine. . 

Douglas  fir 

Redwood 

Red  cedar 

Bald  cypress. . . . 
White' oak 


D 

7,750 

D 

6,500 

D 

4.400 

5.450 

4,'.K)0 

«,«00 

7.200 

5.000 

D 

5.000 

D 

6,000 

1,440.000 

1,2()0,()0<) 

870,000 

1,182,000 

as<<.ooo 

l,8S0.O00 
452,000 
670,000 
900. 0<K) 

1,100,000 


1.30 

5,000 

645 

12,000 

1.30 

4,2iH) 

64.-) 

9.000 

1.00    3,5(H) 

440 

7,000 

3,S00 

430 

3,150 

540 

4.400 

500 

3.250 

345 

.S,.500 

750 

1.10 

3,375 

360 

6,000 

1.25 

4,000 

1,200 

10,000 

500 
400 
SOD 


240 
800 


NoTB.  The  Value.4  marked  "  D  "  were  obtnined  from  experiments  made  by  the 
U.  S.  Forestry  Dlvlaion.  The  other  values  were  ohtainecf  f rom  various  sources, 
chiefly  from  fhe  tenth  census  report,  but  so  modified  as  to  give  results  compar- 
able with  the  forestry  division  values. 

These  values  are  for  eljrhteen  per  cent,  moisture  repref*entlng  a  half  dry  con- 
dition. For  modiflcatl^^nH  of  the.ne  values  for  other  moisture  conditions,  and 
for  fuller  general  description,  see  bulletin  on  "Timber  Trestle  Design,"  Issued 
by  the  forestry  division. 

Moved  and  seconded  that  the  report  he  received  and  included  in 
the  report  of  the  proceedings.     Carried. 
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Mr.  Andrews. — The  subject  is  now  open  for  discussion,  but  if 
none  of  the  members  wish  to  speak  on  it,  we  will  pass  to  the  next 
subject. 

Mr.  Patterson. — Before  passing  to  the  next  subject,  would  like 
to  say  that  we  hare  received  letters  of  invitation,  extending  the 
courtesies  to  this  association  of  the  Louisiana  Sugar  and  Rice 
Exchange,  Cotton  Exchange,  and  Board  of  Trade. 

Mr.  Cummin. — I  move  that  these  invitations  be  received,  and 
that  the  secretary  be  instructed  to  respond  to  the  gentlemen  who  so 
kindly  extend  the  invitations  to  this  association  that,  if  our  business 
permits,  we  will  be  most  happy  to  avail  ourselves  of  their  kindness. 
Seconded  and  carried. 

The  secretary  read  communications  from  ex-President  Hall,  Mr. 
Quintine  McNab,  Mr.  George  J.  Bishop,  and  Mr.  J.  H.  Travis, 
regretting  their  inability  to  attend  this  meeting. 

Mr.  Shane. — I  learn  that  Mr.  McGonagle  is  unable  to  attend  on 
account  of  the  death  of  his  father,  and  move  that  the  secretary  be 
instructed  to  express  to  him  the  condolences  of  this  association. 
Seconded  and  carried. 

Beading  of  the  letter  from  Mr.  McGonagle  by  the  secretary. 

No.  7. — Span  limits  for  different  classes  of  iron  bridges  and 
comparative  merits  of  plate  girders  and  lattice  bridges  for  spans 
from  50  to  110  feet. 

Mr.  Andrews. — Mr.  McGonagle  is  chairman  of  this  committee, 
which  simply  reports  progress. 

Mr.  Berg  made  a  motion  that  the  committee  be  granted  an  exten- 
sion of  time  until  next  year.     Seconded  and  carried. 

No.  4. — Best  method  of  erecting  plate-girder  bridges.  Post- 
poned to  afternoon  session. 

No.  5. — Best  and  most  economical  railway-track  pile  driver. 

Mr.  White. — ^Owing  to  pretty  hard  work  on  my  part  during  the 
past  year  I  have  not  investigated  this  subject  as  I  should, — ^in  fact, 
scarcely  at  all, — and  beg  for  an  extension  of  time.  I  promise  that 
I  will  do  better.  Moved  and  seconded  that  further  time  be  granted. 
Carried. 

No.  6. — Sand  dryers,  elevators,  and  methods  of  supplying  sand  to 
engines,  including  buildings. 

Report  read  by  Mr.  Aaron  S.  Markley. 
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Danville,  III.,  October  10,  1895. 

To  the  President  and  Members  of  the  American  International  Association 
qf  Bailway  Superintendents  of  bridges  and  Buildings : 

Your  committee  appointed  at  the  last  annual  meeting  held  in  Kan- 
sas Citv,  Mo.,  October,  18M,  on  subject  ^'8and  Driers,  Elevators,  and 
Method  of  Supplying  Saml  to  Engines,  including  Buildings,"  makes 
the  following  report  on  subject  assigned  it: 

On  Apiil  20,  18v)5,  a  circular  letter  was  sent  out  to  many  members  of 
this  ass  >ciation,  civil  engineern,  superintendents  of  motive  power  and 
machinery,  and  editoi*8  of  railroad  journals.  Manv  of  them  responded 
to  them  by  letters,  and  others  by  both  letters  and  blue  prints,  for  which 
the  thanks  of  the  association  and  the  committee  are  due,  for  the  assist- 
ance rendered  it  in  making  its  report.  Some  of  these  blue  prints  con- 
tain a  large  amount  of  detailed  information  which  will  be  instructive 
to  those  that  desire  to  avail  themselves  of  their  contents. 

It  was  quite  apparent  that  it  would  be  impossible  for  your  com- 
mittee to  recommend  any  standard  plant  for  genei'al  purposes  through- 
out the  country.  The  amount  of  sand  used  at  any  given  point  will 
largely  depend  on  the  character  of  the  plant  that  should  be  erected 
and  amount  to  invest,  but  the  committee  has  no  hesitancy  in  recom- 
mending that  wherever  the  amount  of  sand  used  justifies  the  establish- 
ing of  a  sand  drying  plant.  No  railroad  company  can  a£ford  to  do 
without  an  elevated  dry-sand  hopper,  so  sand  can  be  taken  same  as 
water.  The  additional  expense  will  not  exceed  one  hundred  dollai*8. 
To  supply  engines  witli  sand  with  buckets,  as  is  done  in  many  cases, 
requiring  one  to  two  men  in  addition  to  engine  man,  is  dispensed  with, 
•  thus  saving  the  expense  of  two  men  which  consumes  in  sanding  each 

engine  from  eight  t4)  ten  minutes  time.  The  saving  in  this  direction 
is  apparent  on  an  investment  of  one  hundred  dollars,  as  well  as  the 
liability  of  the  men  dropping  sand  on  guides,  etc.,  of  tiie  engine  when 
supplying  sand  to  same  with  buckets,  which  at  times  is  unavoidable. 
With  the  elevated  hopper  one  man  can  do  the  work  of  three  men.  At 
places  where  the  expense  of  elevating  the  sand  by  machinery  is  not 
justified,  the  man  that  attends  to  di*ying  the  sand  with  a  windlass  and 
self-dumping  bucket  can  elevate  saud  at  leisure  times,  sufficient  to 
supply  twenty-five  to  thirty  engines  per  day.  In  connection  with  this 
work,  if  engine  supply  of  waste  and  oil  is  close,  he  can  also  attend  to 
these  supplies. 

The  Chicago  &  Eastern  Illinois  R.  R.  has  similar  arrangements  to 
the  above  referred  to  at  Momence  Junction,  111.,  which  is  handled  in 
this  manner  by  one  man  at  a  dollar  and  twenty-five  cents  per  day, 
the  entire  plant  costing  complete  less  than  four  hundred  and  seventy- 
five  doHars,  including  wet-sand  bin  with  a  capacity  of  twenty  carloads 
of  sand.  In  all  cases  in  cold  country  the  green-sand  bin  should  be  large 
enough  to  hold  the  entiie  winter  supply  where  it  is  possible,  in  order 
to  save  tiie  expense  of  unloading  frozen  sand  from  cars.  The  hopper 
should  be  of  sufficient  capacity  that  when  filled  will  supply  the 
demand  during  tlie  night. 

At  terminals  where  a  large  quantity  of  sand  is  consumed,  and  where 
air  and  steam  are  utilized  for  other  purposes  as  well,  the  former  can 
be  used  for  elevating  the  sand  much  cheaper  than  by  elevator.  The 
greater  part  of  this  expense  will  be  the  air  supply  requiring  no  other 
machinery  to  maintain.  In  the  use  of  air  all  pipes  so  used  should  be 
unde^  cover,  and  any  moisture  that  accumulates  in  the  air  pipes  while 
not  in  use  can  be  elimin;ited  by  running  the  air  through  tnem  before 
sand  is  started.    The  committee  is  not  in  possession  of  sufficient  data 
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to  recommend  drying  sand  by  steam  radiation,  though  there  are  a 
number  of  them  in  use.  Blue  prints  are  submitted  to  this  convention, 
describing  that  method  of  sand  drying  for  your  information.  The 
objections  the  committee  has  to  offer  for  its  use  for  this  purpose, 
being  in  its  natural  form  is  in  itself  damp,  whether  the  dampness 
from  the  sand  and  steam  would  not  deter  the  sand  from  drying  as 
readily  as  it  should,  more  particularly  where  dried  in  large  quantities, 
the  steam  and  wet  sand  causing  and  containing  moisture  which  could 
not  pass  off  readily  in  the  open  atmosphere  without  first  passing 
through  at  least  part  of  the  sand.  Where  steam  is  used  for  this  pur- 
pose, the  boiler  supplying  it  should  be  located  as  near  the  sand  dryer  as 
possible,  that  the  steam  passing  through  tlie  coils  may  be  as  dry  as 
possible,  thus  reducing  the  dampness  to  a  minimum. 

Another  objection  is  the  cost  of  maintenance,  which  in  the  com- 
mittee's opinion,  would  far  exceed  that  of  the  ordinary  stove  that  is 
uspd  for  that  purpose.  The  repairs  on  the  former  must  be  done  with 
skilled  labor,  while  the  latter  can  be  repaired  with  common  labor. 
One  ordinary  sand  drying-stove  will  in  ten  hours  dry  enough  sand  for 
fifty  to  fifty-five  engines,  as  much  as  is  usually  required  at  one  ter- 
minal of  ordinary  sized  road  in  that  length  of  time  or  twenty-four 
hours.  The  character  of  the  building  should  be  fire-proof  in  everv 
particular,  and  so  located  that  sand  can  be  taken  in  connection  witn 
coal,  water,  and  oil  on  the  same  track,  either  going  to  or  coming  from 
the  engine-house  where  possible.  A  large  per  cent,  of  labor  can  be 
saved  where  green  sand  track  can  be  elevated.  By  this  means  gravita- 
tion can  be  used,  which  will  reduce  the  cost  to  the  minimum. 

SAKD  PLANT  OF  THE  PITTSBrRGH,   FT.   WAYNE  &  CHICAGO   RAILWAY 

AT  FT.   WAYNE,  INDIANA. 

Frame  building,  22x30.  Elevated  11  feet  8  inches  above  main  track. 
Two  bins  for  green  sand,  12  feet  6  inches  by  9  feet.  Immediately 
opposite  these  bins  are  two  sand-drying  stoves,  and  opposite  stoves 
are  hoppers  for  dry  sand.  Building  is  so  arranged  with  elevated  coal 
track  on  one  side  to  unload  green  sand  into  bin  from  car  and  track  on 
opposite  side  for  engines  to  take  sand  from.  Dry  sand  hopper  five 
feet  wide,  30  feet  long,  and  four  feet  high,  floor  of  which  inclines 
towards  outlet  spout  to  engine.  Floor  of  green  sand  and  drying  sand 
department  are  on  same  elevation  from  which  dry  sand  is  shovelled 
into  dry  sand  hopper,  thus  dispensing  with  the  expense  of  elevating 
dry  sand  by  machinery. 

SAND  PLANT  OF  THE  PENNSYLVANIA    COMPANY,   SIXTEENTH  STREET, 

CHICAGO,  ILL. 

Building  located  on  level  with  main  track,  32  feet  long,  14  feet  wide, 
built  of  brick,  with  stone  foundation.  Truss  over  main  building  of 
iron  and  covered  with  slate.  Tower  for  elevator  29  feet  and  two 
inches  above  foundation,  15  feet,  8}4  inches  of  upper  section  of  iron, 
in  which  dry-sand  hopper  and  upper  elevator  attachment  are  located. 
Sixteen  and  one-half  teet  of  one  end  of  this  building  used  for  storing 
green  sand,  and  remainder  used  for  drying  stove  and  hoisting  engine. 
The  hoisting  engine  being  run  by  compressed  air  supplied  bv  Westing- 
house  compressor  located  300  feet  away,  which  also  furnisnes  air  for 
coal  hoist  and  pressure  for  oil  tank.    Elevator  located  near  sand- 
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drying  stove  where  dry  sand  is  shovelled  direct  from  floor  around  stove 
to  boot  of  elevator.  Elevator  shafts  24  feet  on  centers.  Hopper  for 
dry  sand  4  feet  high,  7  feet  wide  at  top,  6  feet  3  inches  long,  bottom  of 
which  is  inclined  towards  outlet  spout  at  an  angle  of  35  degrees.  In 
both  of  the  above  plants  sand  is  taken  in  the  same  manner  as  water, 
with  number  22  galvanized  iron  spout  6  inches  in  diameter  at  the  butt 
and  4  inches  in  diameter  at  the  outer  end,  5  feet  0  inches  long.  Sand 
valve  operated  by  lever  which  is  nearly  same  length  as  spout  to  which 
it  is  looped  at  the  outer  end.  By  this  means  spout  and  lever  is  raised 
and  lowered  at  same  time  by  chain  and  weight  attachments. 

Mr.  N.  W.  Thompson,  superintendent  B.  &  B.  P.,  F.  W.  &  C.  Rail- 
way, reports  as  follows:  Blue  prints  showing  this  system  in  use  pn 
his  road.  '*At  Ft.  Wayne  the  sand  house  is  located  at  the  coaling 
yard,  which  is  elevated  on  natural  ground  11  feet  8  inches  above  main 
track  rail.  The  sand  is  shovelled  from  cars  into  wet  sand  bins  through 
doors  at  the  back  of  the  building,  from  there  it  is  shovelled  into  tne 
drying  hopper,  which  is  nothing  more  nor  less  than  a  heavy  wire  sur- 
rounding a  so-called  No.  1  common  stove  heated  with  bituminous  coal, 
the  sand  as  it  dries  falls  upon  the  floor  and  is  shovelled  into  a  hopper 
to  which  is  attached  a  movable  spout  which  supplies  the  sand  direct 
to  the  engine  sand  boxes,  as  shown  by  blue  print. 

'*At  Chicago  the  arrangement  is  somewhat  different,  as  the  tracks 
are  all  on  the  same  level.*  The  sand  is  shovelled  into  wet  sand  bin,  as  is 
done  at  Ft.  Wayne,  thence  to  the  drying  stove,  the  dry  sand  being 
shovelled  into  a  hopper,  and  by  means  of  a  conveyor  is  elevated  to 
another  bin  from  which  a  movable  spout  leads  to  sand  box  of  engine, 
as  at  Fort  Wayne.  The  power  to  run  conveyor  is  taken  from  a  small 
(about  ^  horse  power)  engine,  operated  by  compressed  air  drawn  from 
storage  track,  sQso  shown  on  blue  print.  The  air  storage  tanks  are 
kept  supplied  from  Westinghouse  compressor  located  in  our  electric 
lignt  plant  about  one  block  away.    As  to  the  cost  of  these  sand-drying 

Elants  and  of  operating  them  I  am  unable  to  give  the  figures,  not 
aving  access  to  the  same.'* 

SAKD  PLANT  OF  PITTSBURGH  A  WESTERN  RAILROAD,  AT  PAINESVILLE, 

OHIO. 

Sand  loaded  In  cars  run  on  elevated  track  sixteen  feet  above  main 
track  from  where  sand  is  shovelled  into  green  sand  hopper.  Under 
the  centre  of  this  hopper,  drying  stove  is  located  using  six  inch  gas 
pipe  for  smoke-stack,  around  which  sand  is  thrown,  and  runs  by 
gravity  from  this  hopper  into  top  of  sand  drying  stove.  After  sand  is 
dried,  it  is  run  by  gravity  to  boot  of  elevator  through  spout,  in  the 
bottom  of  which  is  nne  screen  through  which  sand  passes,  in  connec- 
tion with  which  is  a  diver^ng  spout  which  carries  off  coarse  screening 
to  outside  of  building.  Elevator  belt  made  of  eight  inch  two-ply 
rubber  belting,  riveted  to  which  is  one  pint  malleable  iron  buckets, 
three  feet  centres,  run  by  four  horse  power  upright  engine  connected 
with  six  inch  belt  to  main  shaft  of  elevator.  Driving-pulley  on  engine 
twelve  inch,  on  main  shaft,  twenty-four  inches;  upper  and  lower  ele- 
vator pulleys,  thirty  inch  diameter.  Centre  to  centre  of  elevator 
shafts,  thirty-five  feet  three  inches.  Dry  sand  bin  from  which  engines 
take  sand  located  on  opposite  side  of  elevated  track,  sand  being  ele- 
vated over  elevated  track.  Building  occupied  by  this  plant,  of  frame 
and  undercover,  adjoining  coal  dump  on  the  end.  Building,  thirty-six 
feet  long,  thirty-four  feet  wide,  through  centre  of  which  elevated 
track  passes.  Yalve  for  dry  sand  bin,  of  cast-iron  sliding  wrought 
plate,  eight  inches  wide,  twenty  inches  long,  with  three  inch  hole  for 
outlet  of  sand  into  outlet  spout  of  engine. 
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SAND  PLANT  LOCATED  AT  MOBEBLY,  MO.,  ON  THE  WABASH  BAILBOAD. 

Attached  letter  from  Mr.  James  Stannard,  superintendent  ^.  <&  B. 
of  that  road,  fully  explains  the  design  and  operating  of  the  plant, 
together  with  the  cost  of  handling  same : 

**  Elevated  sand  house  which  is  located  on  elevated  coal  track  at  end 
of  chutes.  Cars  of  green  sand  are  placed  on  end  of  elevated  coal 
chute  tracks  and  unloaded  with  shovels  from  cars  into  sand  house. 
Our  mode  of  drying  is  by  use  of  large  cast  furnace,  somewhat  in  shape 
of  a  stove  with  a  hopper  made  of  heavy  wire  nettixig.  Hopper  is  kept 
filled  with  green  sand  which  is  passed  in  at  top  by  use  of  shovels. 
We  use  coal  for  fuel  in  above  furnace.  Sand  screen  is  placed  between 
sand  dryer  and  dry  sand  bin,  through  which  dry  sand  is  passed  from 
sand  dryer  to  bin.  Sand  bin  is  made  in  shape  of  hopper  with  valve 
located  at  lowest  point,  from  which  sand  is  passed  through  spout  to 
sand  dome  on  engine,  on  the  same  principle  as  water  is  taken  from 
water  tank.  Capacity  of  dry  sand  hopper,  about  two  carloads  or 
twenty-four  cubic  yards.  Time  required  for  sanding  engine,  about 
two  minutes.  Capacity  of  green  sand  storage  as  per  blue  print  is 
about  seven  carloads  or  eighty-four  cubic  yards.  Man  in  charge. of 
coal  chute  also  has  charge  of  sand  drying.  Cost  per  yard  for  handling 
and  drying  sand,  about  twenty-five  cents  per  cubic  yard.  Size  of 
building  as  shown  on  plan,  ten  by  sixty-four  feet;  height  from  fioor  line 
to  roof,  sixteen  feet.  This  plan  has  been  adopted  as  our  standard  on 
Wabash  line,  and  I  consider  same  a  very  convenient,  economical 
method  of  handling  sand,  there  being  no  waste  in  handling/' 

SAND  PLANT  C,   B.   &  Q.   RAILROAD,  WESTERN  AVENUE,   CHICAGO, 

ILLINOIS. 

Mr.  G.  W,  Rhodes,  superintendent  motive  power  of  that  road,  in 
letter  attached  to  committee,  fully  explains  the  operation  of  this 
plant,  together  with  some  practical  experience  he  has  had  with  sand- 
drying  plants  and  their  operation.  Mr.  Rhodes  gives  his  reason  from 
experience  he  has  had  in  this  direction  which  is  certainly  good  evi- 
dence by  which  to  be  guided. 

"  Yours  of  the  27th  ult.  received,  and  we  take  pleasure  in  forward- 
ing you  to-day  by  Adams  Express,  two  blue  prints  showing  the  sand 
tower  and  sanding  device  as  in  use  on  the  C,  B.  &  Q.  You  will  observe 
that  the  sand  is  hoisted  by  an  elevator,  our  buckets  are  secured  to 
a  leather  belting — we  formerly  used  a  link  belt,  but  it  did  not  prove 
as  satisfactory  as  the  leather  belting.  The  elevator  can  be  operated 
by  hand  or  by  power.  At  our  principal  shops  we  operate  it  with  power. 
A  feature  of  the  device  is  that  the  engines  are  sanded  up  from  a  spout 
when  they  are  coaled  and  watered.  We  have  experimented  with 
various  methods  for  drying  sand,  such  as  steam  pipes,  large,  fiat  pans 
with  steam  introduced,  ordinary  stoves  with  an  outside  sheet-iron 
casting.  We  find  in  practice,  however,  that  there  is  nothing  as  good 
as  the  large  cast-iron  stove  as  shown  on  sheet  1150,  encased  witJi  wire 
netting.  The  advantage  in  using  the  wire  netting  is  that  as  the  moist- 
ure is  driven  off  from  the  sand  by  the  heat,  it  escapes  at  once  through 
the  netting  into  the  atmosphere,  and  the  sand  is  dried  very  much 
quicker,  conseauently,  than  if  it  was  enveloped  in  a  sheet^iron  casing. 
I  am  not  sure  that  our  tower  is  the  most  economical  device.  We  find, 
however,  that  it  is  verv  convenient,  as  at  many  points  we  are  able  to 
elevate  sufficient  sand  during  the  day  to  supply  the  want  at  night 
without  having  to  maintain  any  machinery  in  operation.    At  one  of 
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our  shops  we  elevate  sand  by  air;  the  air  being  supplied  by  a  couple 
of  Westinghouse  pumps.  Other  railroads,  we  understand,  also  elevate 
sand  with  air.  Our  experience,  however,  is  that  this  is  a  verv  waste- 
ful method.  The  coal  consumed  to  furnish  sufficient  air  for  the  work 
is  very  large  and  is  produced  quite  expensively.  A  much  less  amount, 
of  steam  and  consequently  a  less  consumption  of  coal  to  run  a  small 
engine  which  will  operate  an  elevator  as  shown  on  the  drawing.** 

SAND  PLANT  OF  ATCHISON,   TOPBKA    tt  SANTA  F^  RAILBOAD,   LA 

JUNTA,  COL. 

Steam  sand  dryer  and  air  elevator,  elevating  the  dry  sand  direct  from 
sand  drum  into  engine  sand  box.  In  a  letter  from  Mr.  Drury,  general 
foreman,  in  reply  to  one  from  committee  in  reference  to  delivery  sand 
pipe  being  exposed  to  the  weather,  regarding  dampness  that  might  in 
all  probability  interfere  with  tlie  free  flow  of  sand,  as  follows; 

**In  reply  to  your  favor  of  the  27th  inst.,  relative  to  sand  device, 
please  refer  to  my  typewritten  letter  accompanying  blue  print  of  the 
same  I  sent  you  some  time  ago.  By  that  you  will  see  that  the  air  is 
admitted  to  top  of  drum.  The  small  pipe  at  the  bottom  is  used  in 
case  of  two  inch  pipe  stopping  up  as  will  be  explained  in  letter 
referred  to  in  regard  to  experience  of  trouble  by  sand  becoming  hard- 
ened—due to  moisture.  In  the  compressed  air  I  had  some  difficulty, 
but  overcame  this  by  placing  a  siphon  a  short  distance  from  the  drum, 
in  air  line.  This  collected  all  the  moisture,  and  before  each  applica- 
tion of  air  to  drum  I  have  my  hostler  open  pet  cock  on  siphon  to 
allow  any  collection  of  dampness  to  escape.  I  nnd  by  doing  this,  and 
arranging  to  shut  oft  air  after  application,  I  have  no  further  trouble. 
In  conclusion  I  would  say  that  the  sand  device  has  got  the  capacity  of 
ten  cubic  feet  per  minute.  Hoping  this  will  be  of  some  interest  to 
you  and  you?  committee.** 

Following  is  explanation: 

(A)  represents  square  drying  box,  in  which  are  suspended  coils,  or 
loops  of  steam  pipe  at  sufficient  incline  to  insure  proper  drainage. 
The  bottom  of  the  box  is  of  two  and  one-half  by  two  and  one-half 
mesh  netting,  trussed  and  suspended,  admitting  of  a  slight  lateral 
motion  to  precipitate  the  dry  sand,  which,  in  falling,  passes  through 
an  intervening  screen  of  four  by  four  mesh  netting,  set  at  an  angle  to 
carry  off  coarse  gravel,  the  dry  sand  falling  into  hopper  (B). 

(D)  is  round  storage  drum  of  pressure  strength,  set  in  a  pit  cased 
with  plank,  and  large  enough  to  admit  passing  around  it. 

(C)  is  valve  connecting  (B)  and  (D). 

(F)  is  the  delivering  pipe.  (G)  the  valve  controlling  flow  of  sand 
into  engine  box.  To  charge  drum  for  operation,  open  release  valve 
(X),  on  top  of  drum,  relieving  drum  of  pressure,  then  open  slide  valve 
(C),  and  fill  drum  with  sand.  Close  (C)  and  (X),  and  open  valve  in  air 
pipe.  If  sand  does  not  flow  freely  at  flrst,  open  valve  at  (Y),  which 
admits  air  into  (E).  This  acts  as  a  primer  or  persuader,  but  is  seldom 
used.  (H)  is  a  piece  of  hose,  flexible,  to  lead  sand  into  box  of  engine. 
With  eighty  pounds  pressure,  and  a  two  inchpipe,  this  device  will 
deliver  ten  cubic  feet  of  sand  per  minute.  "With  the  exception  <»f 
drum  (D),  valve  (C)  and  (G),  and  pipe  fittings,  are  all  made  of  old  ma- 
terial.   Large  sketch  of  valve  (C)  and  (G)  annexed. 

SAND  PLANT    OF    DELAWARE,  LACKAWANNA    A  WESTERN  RAILBOAD, 

EAST  BUFFALO,   N.   Y. 

Steam  and  drving  bin  six  feet  wide  at  top,  ten  feet  long,  with  verti- 
cal sides  extending  eighteen  inches  down  from  top.    Below  this,  sidea 
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incline  at  an  angle  of  forty-five  degrees  to  bottom,  leaving  twelve 
inches  flat  surface  on  bottom,  with  necessary  opening  for  dry  sand  to 
pass  through,  detail  of  which  is  not  brought  out  in  plan.  Tnree  sets 
of  one  and  a  quarter  gas  pipe  along  each  side  and  bottom  of  hopper, 
as  well  as  through  centre  of  same,  nine  feet  six  inches  long,  with 
return  bends,  making  100  pipes  on  sides  and  bottom,  and  thi|^ty-one  in 
centre,  making  a  total  of  131  in  all.  Underneath  sand  drying  hopper 
is  suspended  galvanized  iron  hopper,  the  top  of  which  is  full  Teng^th  of 
dryer,  and  twelve  inches  wide,  reduced  to  twelve  inches  square  at 
bottom.  The  hopper  sheet  is  on  the  two  ends  only  in  which  are 
placed  screens  for  screening  sand,  leaving  a  space  of  about  three 
inches  between  the  screens  and  sides  of  hopper  on  the  bottom,  through 
which  sand  passes,  leaving  gravel  to  pass  over  the  screen.  Two  outlet 
spouts  are  provided,  one  for  gravel,  which  is  diverted  outside  of  the 
building,  and  another  one  for  sand  run  by  gravity  to  boot  of  elevator, 
where  it  is  elevated  into  sand  hopper,  from  which  engines  arc  sup- 
plied. The  entire  plant  is  eighteen  feet  wide,  sixty-two  feet  long, 
twenty-five  feet  in  length  of  which  is  used  for  green  sand,  twelve  feet 
for  sand  drier,  and  the  remainder  for  elevator  and  hopper,  as  well  as 
dry  sand  storage  bin,  which  is  located  underneath  the  hopper.  Track 
elevated  twenty-seven  feet,  where  cars  loaded  with  green  sand  are  run 
and  unloaded  from  drop-bottom  cars  through  doors  provided  for  that 
purpose  in  centre  of  track.  The  bottom  of  green  sand  bin  being  ele- 
vated eleven  feet  above  the  track  or  ground  surface,  or  sixteen  feet 
below  base  of  rail  of  elevated  tracks.  Top  of  sand  drier  hopper  ele- 
vated eighteen  inches  above  green  sand  bin  floor.  The  outlet  valve  in 
bottom  of  dry  sand  hopper  is  entirely  different  from  any  of  the  others 
submitted,  being  cone-shaped,  run  to  a  point  in  a  vertical  position, 
and  is  inserted  into  the  outlet  spout  inside  the  bin  when  desired  to 
stop  the  flow  of  sand,  and  is  operated  by  lever  attachments  inside, 
ana  from  the  top  of  the  bin,  with  suspended  chain  on  outside,  in  easy 
reach  of  engine  man.  Outlet  spout  three  inch  galvanized  iron,  tele- 
scope pattern,  suspended  by  weight  attachment  at  outer  end. 

SAND  PLANT  OP  MISSOURI  PACIFIC  RAILROAD. 

Sand  drying  house.  28  by  84  feet.  Sand,  after  being  dried  in  stove 
and  furnace,  is  placed  in  round  storage  drum-pressure  strength,  which 
is  located  near  drier  or  furnace,  the  top  of  which  is  on  level  with  the 
floor  of  sand  house  and  encased  with  brick  walls.  The  air  is  applied 
in  top  of  drum  from  compressor;  the  sand  supply  pipe  from  drum  to 
sand  bin  is  also  connected  to  top  of  air  drum  and  extends  to  bottom 
of  same.  Air  being  supplied  to  top  of  sand  in  drum,  forces  sand  from 
drum  to  dry  sand  bin,  wnich  is  located  on  opposite  side  of  track,  from 
which  engines  take  sand  in  same  manner  as  tliey  do  water.  Mr.  Peck 
says,  on  inquiry  from  the  committee,  that  so  far  as  his  information 
goes  they  have  never  had  any  trouble  with  air  pipe  stopping  up  with 
sand,  or  accumulation  of  moisture  in  them.  Men  who  operate  these 
conveyors  and  elevators  say  they  give  the  best  of  satisfaction  in  every 
particular.  Mr.  R.  M.  Peck,  superintendent  B.  <&  B.,  reports  as  fol- 
lows: 

**In  reference  to  handling  sand,  drying  same,  and  delivering  it  to 
engines,  will  state  that  we  use  two  methods  of  drying  sand,  one  by 
stove  and  the  other  by  furnace.  Enclosed  to  you  blue  print  of  draw- 
ing of  furnace.  The  stove  we  use  is  Clark* s  patent.  Also  enclose 
blue  print  of  sand-drying  house  in  use.  We  are  using  two  methods  of 
delivering  sand  to  our  elevated  bins,  which  we  built  in  connection 
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with  oar  coal  chute  and  elevated  track,  from  which  we  can  spout  sand 
into  the  harrel  of  our  engines.  At  some  of  our  stations  we  switch  our 
sand  cars  up  on  our  elevated  tracks  and  shovel  the  sand  from  the  cars 
to  the  bin.  At  other  points  we  elevate  the  sand  into  the  bin  by  means 
of  compressed  air.  Blue  prints  of  bins,  air  pipes  and  tubes  also 
enclosed.  We  use  the  ordinary  wire  screen.  At  some  points  on  our 
line  the  sand  is  hauled  by  teams  and  delivered  at  the  dryer.    At  other 

goints  it  is  delivered  in  car-load  lots,  and  unloaded  with  shovels.  We 
ave  no  conveyor  in  use.  Our  air  compressors  are  nin  by. steam 
power.  Tlie  average  cost  of  sand  delivered  in  our  dry  sand  bin  is 
about  55  cents  per  cubic  yard.'* 

SAND  DRYING   PLANT  M.,  K.   «    T.   RT.,   OF  TEXAS,  DBNI80N,   TEXAS. 

Mr.  C.  T.  McElvaney,  M.  M.  of  this  road,  kindly  furnished  the  fol- 
lowing information: 

By  means  of  tliis  plant  one  man  working  ten  hours  per  day  is  enabled 
to  dry  and  store  ready  for  use  500  cubic  yards  of  sand  per  month.  The 
plant  has  been  in  use  for  three  years,  and  has  cost  practically  nothing 
for  repairs.  The  building  consists  of  a  sand  shed  d8  feet  long,  19  feet 
0  inches  wide,  11  feet  5  inches  high  to  the  eaves,  having  at  one  end  a 
drying  house  12  feet  by  19  feet  6  inches,  and  27  feet  8  inches  high  to 
the  eaves.  Fig.  1  shows  a  plan  of  the  drying  house  and  a  portion  of 
the  sand  shea.  Fig.  2  is  a  transverse  section  through  the  drying 
house.  A  small  engine  is  located  in  one  comer,  and  operates  the  con- 
veyor and  elevator.  A  steam  dryer  17  feet  6  inches  long  is  placed  in 
the  shed  adjacent  to  the  house,  and  both  the  dryer  and  engines  take 
steam  from  a  boiler  plant  located  about  400  feet  away.  The  sand  to 
be  dried  is  shovelled  into  the  diyer  (A),  where  the  steam-heating  coils 
soon  take  the  moisture  out  of  it.  As  it  dries  it  falls  through  a  trough 
at  the  bottom  of  the  dryer,  from  whence  it  is  carried  to  the  conveyor 
(B)  into  the  boot  (C)  of  the  chain  elevator  (D).  From  thence  the  sand 
is  conveyed  up  to  the  small  iron  tank,  from  which  it  is  allowed  to  flow 
through  a  spout  (£)  into  the  revolving  screen  (F).  This  screen  is  42 
inches  long,  10  inches  in  diameter  at  the  small  end  and  27  inches  in 
diameter  at  the  large  end,  and  is  composed  of  netting  having  4  meshes 
per  inch  and  made  of  wire  No.  12,  A.  W.  6.  The  fine  sand  passes 
through  the  screen  and  falls  ijito  the  tank  ^6),  while  the  coarse  mate- 
rial goes  through  a  spout  (L)  to  the  outside  of  the  building.  From 
the  tank  (6)  the  screened  sand  is  carried  by  the  elevator  (I)  to  the  top 
of  the  building,  where  it  is  discharged  through  the  spout  (J)  into  the 
storage  bin  (KK).  These  bins  have  spouts  somewhat  similar  to  those 
of  an  ordinary  water  tank,  and  swing  into  position  so  as  to  deliver  the 
sand  into  the  locomotive  sand  box.  The  fireman,  by  means  of  a  lever, 
operates  the  valve  of  an  air  cylinder,  by  which  the  sand  valve  is  con- 
trolled. An  accidental  waste  of  sand  is  prevented  by  so  arranging  tlie 
mechanism  that  the  valves  have  to  be  neld  open  and  as  soon  as  the 
operator  lets  go  they  close  automatically.  In  Fig.  3  we  show  a  view 
of  the  air  cylinder  and  controlling  valve  employed  to  operate  the  sand 
valve.  T^e  latter  are  slide  valves,  and  travel  over  a  hard  wood  seat 
secured  to  the  inside  of  the  bins  (KE).  The  valve  is  quite  large  and 
has  a  port  4  inches  in  diameter.  The  size  of  the  valve  and  the  possi- 
bility of  having  considerable  pressure  on  it  when  the  bins  are  full, 
make  the  air  cylinder  a  great  convenience.  Our  drawing  shows  only 
the  fixed  portion  of  the  sand  spout.  A  study  of  the  drawing  shows 
that  the  plant  has  been  constructed  in  a  subBtantial  manner,  and  that 
all  hand  labor  has  been  avoided  except  that  of  shovelling  the  sand  into 
the  dryer.    The  building  is  placed  with  one  side  of  it  to  the  main 
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track  and  the  other  the  round-house  track,  and  engines  can  receive 
sand  from  either  side.  Before  the  erection  of  this  plant  four  large 
sand  stoves  were  kept  going  night  and  day  to  supply  the  demand,  and 
the  cost  of  drying  the  sand  and  delivering  it  to  the  engines  was  much 
greater  by  the  old  method.  In  this  connection,  beg  to  say  that  one 
man  at  a  dollar  and  a  half  per  day  attends  to  the  entire  operation  of 
the  plant  and  unloads  the  sand  used  from  cars  into  the  sand  house. 
We  dry  sand  for  an  average  of  forty  engines  every  twenty-four  hours, 
which  is  about  75  per  cent,  of  its  capacity.  Cost  of  sand  house  would 
be  about  $1,200.  We  convey  steam  about  400  feet  through  a  l^-inch 
pipe.  Should  one  desire  to  put  in  the  dryer  without  the  elevator,  a 
small  upright  boiler  30x60  would  furnish  an  abundance  of  steam  and 
be  far  more  economical  than  sand  stoves.  Four  to  five  tons  of  coal 
per  month  dries  all  the  sand  we  use. 

The  three  accompanying  cuts  for  this  plant  were  furnished  the  asso- 
ciation by  the  Railway  ^Engineering  and  Mechanic,  of  Chicago,  111.,  to 
whom  the  association  are  indebted  for  the  same. 

SAND  PLANT  OF  N.   Y.,   L.   B.   AW.,   AT  HORNELL8VILLE,  N.   Y.    " 

The  total  length  of  the  whole  building  of  this  plant  is  seventy  feet, 
forty  feet  being  utilized  for  the  stora^  of  green  sand,  as  shown  in  the 
left  hand  of  the  engraving  of  the  elevation  and  plan.  It  consists 
merely  of  a  lai^^e  covered  ouilding.  with  doors  opening  between  the 
uprights,  placed  at  a  height  of  six  leet  above  the  sills,  and  through 
whicli  the  sand  is  unloaded  from  the  cars.  The  main  building  at  the 
right  is  devoted  entirely  to  the  drying,  elevating,  and  storage  of  the 
sand,  ready  for  delivery  to  locomotives.  The  sand  is  brought  in  from 
the  storage  shed  by  means  of  a  trolley,  from  which  is  suspended  a 
hopper  shaped  bucket  holding  i^out  400  pounds  of  sand.  This  is 
filled,  and  brought  to  the  dryer,  where  it  is  raised  by  means  of  an  air 
hoist  to  an  elevation  above  the  dryer,  and  put  upon  a  track  running 
over  the  latter,  and  to  which  the  bucket  can  be  run  to  any  desired 
point  over  the  dryer,  and  dump.  The  dryer  is  so  designed  that  no 
sand  which  is  not  thoroughly  dried  can  pass  out  through  the  half- 
inch  slot  that  runs  along  the  entire  length  of  this  lowest  extremity. 
This  is  accomplished  by  means  of  a  convex  shield  that  is  placed 
directly  over  the  lowest  steam  pipe,  and  extends  out  to  within  three- 
fourths  of  an  inch  of  the  sloping  sides,  where  it  retards  the  flow  of  the 
wet  sand  until  it  is  dried  sufficiently  to  run  over  this  shield.  The 
drying  is  accomplished  by  means  of  a  number  of  rows  of  steam  pipe 
that  run  the  entire  length  of  the  drying  bin,  and  furnishes  ample 
heat  to  thoroughlv  dry  the  sand.  Steam  is  furnished  by  a  locomotive 
form  of  boiler,  whose  location  is  indicated  by  the  dotted  lines  in  the 
lower  right  hand  corner,  at  one  end  of  the  elevation.  It  also  provides 
the  steam  for  an  eight-inch  Westinghouse  air  pump,  which  in  turn 
provides  the  compressed  air  for  elevating  the  dried  sand.  When  the 
dried  sand  runs  down  through  the  slot,  it  first  passes  through  a  fine 
screen  which  is  stretched  over  the  sloping  channel,  and  is  then  car- 
ried by  gravity  down  into  the  mouth  of  a  funnel,  whence  it  passes 
directly  into  a  blast  pipe,  and  is  blown  by  the  current  of  air  coming 
from  the  air  pump  into  the  storage  bins  above.  In  order  that  the 
amount  of  sand  elevated  may  be  regulated  In  proportion  to  that 
required,  the  portion  below  the  bins  is  divided  by  two  sections,  each 
having  its  own  independent  hopper  and  pipe.  This  also  enables  one 
of  the  pipes  to  be  shut  down,  for  repairs,  without  stopping  the  whole 
plant,  or  disturbing  either  of  the  others.  When  this  is  done,  the  air 
pressure  is  increased  In  the  two  remaining  sections,  and  nearly  as  much 
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work  is  done  with  the  two  at  sucli  times  as  with  the  three  wlien  work- 
ing under  the  normal  pressure  of  twenty-five  pounds  per  square  inch, 
showing  that  the  actual  capacity  of  the  plant  is  considerably  above 
that  at  which  it  is  rated,  which  is  an  average  of  fourteen  tons  of  sand 
per  day  diied,  and  elevated  to  the  storage  bins,  or  enough  to  supply 
irom  sixty  to  seventy  locomotives.  The  storage  bin,  into  which  the 
dry  sand  is  elevated,  is  of  sufficient  height  so  it  will  flow  into  the 
sand  box  of  the  locomotive  by  gravity.  The  upper  elevation  of  the 
building  shows  the  line  of  rails  running  alongside  the  building,  with 
the  height  of  the  top  of  the  sand  boxes  of  several  of  the  classes  of 
locomotives  which  are  in  use  upon  the  road,  a  spout  like  that  ordi- 
narily used  for  water  enables  the  fireman  to  take  on  sand  in  exactly 
the  same  way  that  he  usually  takes  water.  Referring  to  the  details  of 
the  sand  bins,  as  shown  in  Figures  1  and  2,  they  will  recjuire  but  a 
brief  explanation.  In  Figure  1  is  a  side  and  end  elevation,  with  a 
plan  and  cross  section  of  a  three-fold  dryer.  The  dryer  is  twenty 
feet  long,  and  occupies  half  the  length  of  the  drying  portion  of  the 
building.  The  sand,  after  being  throughly  dried  by  the  heat  of  the 
steam  pipes  as  already  described,  drops  through  the  slot  in  the 
bottom,  and  running  down  the  incline,  flows  into  the  funnel  (B) 
through  the  strainer  netting  (C).  This  latter  is  made  of  wire  with 
six  meshes  to  the  inch,  and  is  readily  taken  out  for  cleaning.  The 
funnel  (B)  is  made  of  galvanized  iron,  and  is  of  the  dimensions  given 
in  Figure  2.  The  action  of  the  air  blast  will  be  easily  understood  by 
referring  to  the  end  elevation  in  Figure  1.  The  sand  flows  out  of  the- 
bottom  of  the  funnel  (B)  and  through  the  curved  pipe  into  a  **T"  in 
the  bottom  of  which  the  air  nozzle  (A)  is  screwed,  here  it  meets  the 
nir  blast,  and  is  caiTied  up  the  one  and  one-fourth  inch  discharge 
pipe  to  the  hopper  above.  The  section  (E),  in  Figure  2,  is  drawn 
through  the  outlet  from  the  storage  bin.  The  section  shows  the  disc 
valve  open  for  the  flow  of  sand,  but  a  pull  upon  the  lever  attached  to 
the  stem  of  the  same  in  the  opening  shown  in  the  casting  on  the 
outside  of  the  building,  will  give  the  valve  a  quarter  turn,  and  shut 
off  the  flow  of  sand.  All  working  parts  are  readily  accessible  for 
repairs,  and  their  dimensions  are  fully  given  on  the  engraving. 

Cuts  for  the  plant  above  described  were  kindly  furnished  the  com- 
mittee for  the  association  by  the  American  Engineer  and  Railroad 
Journal^  M.  N.  Forney,  publisher,  47  Cedar  Street,  New  York,  for 
which  the  thanks  of  the  committee  are  extended. 

A  plant  similar  to  the  above  referred  to  is  located  at  Huntington, 
Ind.,  on  the  Chicago  &  Erie  R.  R.,  excepting  the  sand  is  dried  by 
stoves  instead  of  steam. 

The  following  report  is  from  W.  O.  Eggleston,  master  carpenter  of 
C.  &  E.  R.  R. : 

"The  sand  is  unloaded  from  the  cars  to  storage  bin  by  hand,  at  a 
cost  of  a  dollar  and  twenty-five  cents  per  car.  It  is  then  wheeled  to 
the  dryer,  which  is  a  large  stove  made  for  the  purpose,  with  a  **  V" 
shaped  hopper  around  it  to  hold  the  sand,  which  is  dried  by  heat;  as 
it  dries  it  falls  to  the  floor  around  dryer.  It  is  then  shovelled  into  the 
hopper  with  a  wire  screen  over  it,  and  as  it  falls  through  the  screen  it 
is  elevated  to  the  delivery  bin  above,  ready  for  use.  From  there  it  is 
run  through  spout  to  sand  box  on  engine  as  shown  on  print.  Besides 
the  unloading  of  sand  from  cars,  there  is  only  one  man  employed  to 
operate  the  work,  this  man  works  twelve  hour^  per  day  at  twelve  and 
one-half  cents  per  liour.  The  hostler  takes  sand  the  same  as  they  do 
water.  Instead  of  the  boiler  being  located  in  the  sand  house,  as 
shown  on  print,  it  is  in  the  round-house,  and  furnishes  power  for 
some  small  machinery  used  there.  This  boiler  furnishes  steam  also  to 
elevate  the   sand,  sand  house  being  about  300  feet  from  the  round- 
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house,  through  two  eight-inch  air  pumps  and  a  thirty-inch  reservoir, 
this  air  passes  through  a  two-inch  pipe  to  the  elevator,  where  it 
reduces  to  one-eighth  of  an  inch  just  at  the  mouth  of  pipe  to  receiv- 
ing bin,  and  is  a  success  in  all  respects,  as  you  see  tlie  cost  of  all  labor 
is  nominal,  the  man  that  dries  the  sand  furnishes  it  for  about  seventy 
engines  in  twenty-four  hours.  Add  to  it  the  cost  of  the  proportion  of 
furnishing  the  power  to  elevate  the  sand  and  unloading  it  from  the 
cars,  places  the  cost  of  sand  at  about  three  cents  per  engine.  The  first 
cost  of  outfit  was  $1,600.    Hoping  this  will  be  satisfactory." 

SA.ND   PLANT  C,   M.   *  ST.    P.   RAILROAD,   LOCATED  AT  WEST  MILWAU- 
KEE,  WIS. 

Building  of  brick  witli  iron  trusses  and  slate  roof — ninety  feet  long, 
twenty  feet  wide,  in  which  all  machinery,  etc.,  is  contained  for  dry- 
ing and  storing  green  and  dry  sand.  The  former  in  space  twenty- 
eight  and  one-half  by  twenty-nine  feet,  the  latter  in  center  twenty- 
nine  feet  by  seven  feet  four  inches,  which  is  elevated  to  a  height  suf- 
ficient for  elevators  to  convey  dry  sand  to  bins  for  that  purpose  by 
link  belting  and  buckets.  Fifty-eight  feet  by  twenty-nine  feet  is  used 
fur  machinery  for  drying  sand,  pump  room,  and  coal  bin  for  engine, 
and  pump;  sand  hopper,  six  feet  wide,  six  feet,  ten  inches  long, 
attached  to  front  end  of  locomotive  boiler,  which  also  furnislies  steam 
for  sand  elevator  engine  and  other  purposes,  through  which  steam 
coils  are  run.  This  together  with  the  heat  from  the  boiler  dries  the 
sand.  And  as  sand  is  dried  it  is  conveyed  by  gravity  to  boot  of  eleva- 
tor, from  where  it  is  elevated  to  a  dry  sand  bin,  of  which  there  are 
two  at  some  places,  one  on  each  side  of  the  building,  so  sand  can  be 
taken  on  either  side  at  the  same  time,  or  built  single,  if  so  desired. 
The  elevator  being  run  by  steam  or  hand  power,  in  connection  with 
the  drying  of  sand,  is  also  a  pump  by  which  water  is  pumped  for 
locomotives,  all  of  which  can  be  accomplished  by  the  same  man 
who  attends  to  the  drying  of  the  sand.  Orland  Bates,  engineer  and 
superintendent -of  B.  &  B.,  of  C.  M.  &  St.  P.  R.  R.,  reports  as  follows: 

"Replying  to  your  circular  letter  of  April  20th,  1895,  asking,  in 
behalf  of  the  American  International  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings,  for  information  concerning 
various  methods  of  drying  sand  for  locomotive  use,  our  practice  is 
limited  to  two  systems, — the  coal  stove  with  sand  hopper  attachments 
and  the  steam  dryer  described  below.  The  first  system  is  one  which 
we  employ  at  intermediate  stations  and  at  certain  division  points. 
The  wet  sand  is  stored  in  bins  out  of  dooi-s  or  is  unloaded  directly  into 
the  sand  house,  which  is  usually  a  small  frame  building.  The  wet 
sand  is  handled  with  shovels  and  wheelbarrows  and  the  dry  sand  is 
handled  with  shovels  and  buckets.  The  drying  arrrangement  i.s 
simply  a  hopper  attached  to  an  ordinary  cast-iron,  soft-coal  stove  and 
the  sand  is  dried  by  the  means  of  the  heat  radiated  from  the  uppei* 
part  of  the  fire- pot  and  from  the  section  of  cast-iron  stove-pipe 
between  the  top  of  the  stove  and  the  top  of  the  hopper.  As  the  sand 
becomes  sufficiently  dry  it  passes  through  the  apertures  in  the  base  of 
the  hopper  jvnd  is  screened  into  bins  through  screens  usually  made  of 
locomotive  stack  netting.  Sand  sent  to  the  sand-house  in  cars  is 
unloaded  by  shovelling.  The  cost  of  operating  this  dryer  is  dependent 
upon  the  amount  «»f  sand  used,  and  whether  the  men  operating  the 
dryer  have  other  business  to  attend  to.  There  is  only  one  station  on 
this  company's  line  where  the  amount  of  sand  used  is  sufficient  to 
require  the  constant  attention  of  the  man  operating  the  dryer  and  at 
that  station  it  is  estimated  that  the  cost  is  about  eight  cents  for 
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each  locomotive.  Our  standard  steam  system  of  drying  is  employed 
at  division  points  where  we  have  constructed  a  combined  boiler  and 
sand-house  in  connection  with  the  round-house  and  other  buildings 
incident  to  a  division  station.  It  consists  of  a  hopper  attached  to  the 
front  end  of  a  stationary  boiler.  The  wet  sand  is  stored  sometimes 
outside  the  sand-house,  either  exposed  or  under  sheds,  and  sometimes 
in  the  round-house  proper.  It  is  usually  supplied  to  the  hopper  by 
wheelbarrows,  but  in  one  instance  we  have  the  wet  sand  unloaded  into 
the  bin,  from  which  it  is  conveyed  to  the  dryer  by  steam  power.  The 
operation  of  drying  is  by  means  of  steam  coils  in  the  hopper  mentioned 
and  in  addition  to  whatever  heat  may  be  radiated  from  the  boiler  it- 
self. After  being  dried  the  sand  is  screened  into  a  pit  below  the 
dryer,  and  is  elevated  to  a  sand-bin  in  the  upper  part  of  the  building, 
from  which  it  is  conveyed  to  the  locomotive  through  a  spout  on  the 
outside  of  the  building  operated  in  very  much  the  same  way  as  a 
water  tank.  The  power  used  to  elevate  the  dry  sand  into  the  bins  is 
sometimes  steam  and  sometimes  hand.  The  latter  is  not  very  satisfac- 
tory. Under  this  system  the  sand  is  always  unloaded  by  hand,  but 
when  the  sand  house  is  built,  adjoining  the  elevated  track  of  the  coal 
chute,  we  have  arranged  to  unload  the  cars  from  the  elevated  track. 
There  are  certain  modifications  of  the  above  two  systems  which  are  im- 
material. One  of  which  is  in  operation  at  certain  stations  to  supply 
the  sand  to  locomotives  by  means  of  a  crane  and  bucket,  the  latter 
having  an  outlet  and  valve  in  the  bottom.  This  is  considered  more 
economical  than  using  buckets  where  there  are  many  engines  requir- 
ing the  sand,  and  in  the  line  of  equipment  it  may  be  said  to  stand  as  an 
intermediate  between  a  stove  equipment  with  buckets  to  handle  the 
dry  sand  and  the  boiler  equipment  with  an  elevator  and  elevated  bins. 
I  send  you,  under  separate  cover,  copies  of  such  drawings  as  we  have, 
which  will  be  of  assistance  to  you  in  this  report." 

SAND   PLANT    DULUTII    &    IRON    RANGE    RAILROAD,    LOCATED   AT  TWO 

HARBORS,   &IINN. 

Mr.  W.  A.  McGonagle,  Supt.  6.  &  B.,  reports  as  follows,  which  fully 
explains  its  operation: 

**  I  enclose  plan  of  our  present  sand-house  and  dryer.  This  system 
is  operated  by  receiving  the  sand  on  fiat  cars,  shovelling  same  into  the 
bins  on  ground  floor,  screening  the  sand  and  allowing  it  to  run  into 
the  dryer,  which  in  this  case  is  a  sheet-iron  hopper  with  stove  inside, 
and  then  elevating  the  dry  sand  to  high  bins  above  by  crane  and  bucket 
operated  by  hand.  The  sand  is  thence  conveyed  by  a  spout  to  the 
dome  on  engine,  and  it  requires  but  a  moment  or  two  to  take  a  supply 
of  sand.  The  plant  is  operated  by  one  man  by  day  and  another  one  at 
night,  the  wages  in  each  case  being  $1.50  per  day.  The  building  is 
covered  outside  with  corrugated  iron,  and  the  master  mechanic  reports 
that  it  operates  successfully.  I  am  now  preparing  plans  for  a  new 
and  much  larger  plant,  in  which  the  sand  will  be  dumped  from  a  hop- 
per-bottom car  into  a  pocket,  and  will  run  over  screens  into  a  screen 
dryer  and  from  thence  be  elevated  by  an  air  blast  to  the  pocket  above. 
This  will  eliminate  all  labor  of  shovelling,  and  the  cost  of  operation, 
on  account  of  the  limited  amount  of  compressed  air  used,  will  be  very 
much  less  than  at  present." 

BAND   PLANT  CHICAGO,   ROCK  ISLAND  &  PACIFIC  RAILROAD. 

Built  adjoining  an  elevated  coal-dump  track,  on  which  sand  in  cars 
is  run  to  an  elevation  sufficient  for  engines  to  take  sand  in  same  man- 
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ner  water  is  taken:  sand  dried  by  a  common  stove  for  tliat  purpose. 
Building  for  sand-house  purposes,  9  feet  wide  33  feet  long,  elevated, 
with  Hoor  of  same  4  feet  above  top  of  rail  on  elevated  track.  Dry  sand 
hopper,  with  flat  bottom,  located  at  one  end,  drying  room  in  centre, 
green  sand  in  opposite  end.  With  this  arrangement  the  necessity  of 
elevating  sand  by  machinery  is  dispensed  with,  making  it  veiy  cheaply 
constructed  and  economical  for  handling  sand  at  small  stations  or  ter- 
minals. Spouts  through  which  sand  is  supplied  to  engines  are  of  tel- 
escope pattern,  hung  on  weights,  admitting  of  sand  oeing  given  to 
engines  of  various  heights.  Mr.  George  J.  Bishop,  general  foreman 
B.  (&  B.,  reports  as  follows: 

**  We  have  a  large  sand  dryer,  built  like  a  stove,  with  a  sheet-iron 
funnel  fastened  to  dryer,  that  will  hold  about  one  and  one  half  yaixls 
of  sand.  The  sand  is  dried  in  the  heat  of  the  Are.  The  engines  are 
filled  by  buckets,  and  also  by  telescope  drop-pipe,  from  the  elevated 
sand-house,  built  on  coal-chute  incline.  The  elevated  sand-house  is 
made  to  hold  about  three  cars  of  green  sand.  The  sand  dryer  is  filled 
by  hand,  with  a  scoop  shovel.  The  dry  sand  is  shovelled  into  a  bin 
built  for  that  purpose,  made  to  hold  a  car  of  dry  sand,  for  filling 
engines.  The  drying  apparatuses  are  very  crude  affairs,  and  cost 
$39.50  each.  They  will  dry  an  average  of  about  40  bushels  of  sand  per 
day  with  one  stove.  The  cost  of  labor,  $1.25  per  day.  The  sand  boxes 
on  our  engines  hold  about  7  bushels  of  sand  each.  It  is  hard  to  deter- 
mine the  exact  cost  per  engine,  as  the  man  who  does  the  sanding  is 
not  working  at  it  continually;  in  fact,  I  do  not  think  he  devotes  more 
than  one  third  of  his  time  to  it, — filling  up  the  hopper  and  sifting  the 
dry  sand,  and  the  balance  of  his  time  we  utilize  for  other  purposes. 
I  think  that  one  cent  per  bushel,  or  seven  cents  per  engine,  will  be  a 
liberal  estimate." 

SAND  PLANT  C,   C,   C.   &  ST.   L.   K.   K.,   BBLLEFONTAINE,   OHIO. 

•  Green-sand  bin  fifteen  by  twenty-one  feet,  half  of  which  extends 
under  elevated  coal-dump  track.  By  this  arrangement  sand  can  be  un- 
loaded from  drop  bottom  cars  through  door  in  roof  of  house  for  that 
purpose,  or  shovelled  from  cars  standing  on  main  track.  Capacity 
seventy-five  yards,  stoves,  sand  drying,  and  elevator  room  nine  feet  ten 
inches  wide,  eighteen  feet  long,  thirty-one  feet  high.  All  built  of 
wood,  with  four-ply  gravel  roof  and  adjoining  coaling-station.  Eleva- 
tor of  link  belting  operated  by  hand.  Has  dry-sand  hopper  where 
sand  is  elevated  and  taken  by  engines  the  same  as  water.  Mr.  A. 
Shane,  superintendent  of  B.  &  B.,  reports  as  follows  : 

**  I  hand  herewith  blue  print  of  standard  sand-dryer  and  elevator. 
Cost  of  building,  $250.  Sand  elevator,  §62.  Dryer,  $10.  Concrete 
floor,  $27.50;  total,  $349.50.  Storage  capacity,  seventy-five  yards. 
Drying  capacity,  twenty  yards  per  day  at  a  cost  of  six  cents  per  yard.'* 

SAND   PLANT  ST.    LOUIS   &   SOUTHEASTERN,   TKXARKANA,   TEXAS. 

Building  of  frame  twenty  by  thirty  feet.  Green-sand  bin  ten  by 
thirty,  two  dry-sand  bins  eleven  by  ten  feet  each,  between  which  are 
located  drying  stoves.  The  building  elevated  to  sufficient  height  that 
green  sand  is  shovelled  from  cars  into  bin  on  level  with  dry-sand  bin. 
Floor  of  dry-sand  bin  on  level  with  running  board  of  engine,  extending 
three  feet  outside  of  building  and  next  to  engine,  to  which  apron  with 
hinge  attachment  is  secured  used  to  walk  on  while  sanding  engines. 
Outlet  spout  of  hopper  elevated  sufficient  height  above  platform  for 
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sand  bucket  to  stand  under  while  bein<;  filled  from  sand  bin  by  gravity. 
With  this  arrangement  one  man  can  sand  engines  very  easily,  which  is 
a  labor-saving  device.  J.  S.  Berry,  assistant  superintendent  B.  &  B., 
reports  as  follows  :  **  Replying  to  your  favor  of  July  22d,  I  will  say 
that  I  am  not  prepared  to  give  you  the  information  I  would  like  on  the 
subject.  I  am  figuring  on  a  sand-house  dryer  and  elevator,  by  which 
the  sand  is  to  be  dried  by  steam  and  elevated  into  the  hopper  by  com- 
pressed air,  with  slide  and  spout  attachment  for  delivering  the  sand 
into  the  sand  box  of  the  engine.  I  have  not  the  plan  far  enough  along 
to  give  you  an  idea  of  what  it  will  be,  but  if  I  get  them  completed  by 
the  time  your  report  will  be  ready,  I  will  send  you  a  blue  print. 
Under  separate  cover  I  mail  you  to-day  a  blue  print  of  our  present 
sand  house  and  dryer,  as  good  as  any  I  have  seen  in  this  country.  All 
the  work,  of  course,  is  done  by  hand.  You  will  notice  outside  stair- 
way where  sand  is  taken  up  by  a  bucket,  and  at  the  top  of  landing  a 
door  which  is  lowered  down  on  to  the  running  board  of  the  engine, 
the  sand  carried  across  and  put  in  the  sand  box  of  the  engine.^^ 

SAND  PLANT  LEHIGH  VALLEY  RAILROAD,  SAYRE,  PA. 

Sand  drier  is  located  over  entrance  to  the  round-house.  Green  sand, 
after  being  screened,  is  elevated  to  the  steam  drier  by  link  belting 
elevator  operated  by  steam.  Steampipe  is  used,  consisting  of  three 
sections  of  twenty-flve  double  lines  of  one  inch  gaspipe,  with  double 
manifold  connections  at  each  end,  and  quarter  turn  at  the  angle.  The 
horizontal  section  eight  feet  long,  vertical  section  two  and  one-half 
feet  long.  Undemeatli  the  horizontal  sections  gravel  grate  is  located. 
Sand,  after  being  dried,  passes  through  this  grate  to  dry-sand  slide, 
which  is  inclined  sufficient  for  dry  sand  to  pass  off  readily  to  dry- 
sand  hopper,  from  where  engines  are  supplied  by  a  flexible  pipe  with 
valve  direct  to  the  sand  box  of  engine. 

AARON  S.   MARKLEY, 
H.   A.   HANSON, 
A.   J.    KELLEY, 
J.   O.    THORN, 

Committee, 

Moved  by  Mr.  J.  L.  White  and  seconded,  that  the  report  of  the 
committee  be  received  and  spread  upon  the  minutes.     Carried. 

No.  8. — Best  method  of  spanning  openings  too  large  for  box  cul- 
verts, and  in  embankments  too  low  for  arch  culverts. 

Report  read  by  Mr.  Stannard. 

To  the  President  and  Members  of  the  American  International  Associa- 
tion of  Railroad  Superintendents  of  Bridges  and  Buildings. 

Your  committee  appointed  at  the  last  or  fourth  annual  meeting  held 
at  Kansas  City,  Mo.,  October,  1894,  to  report  on  best  method  of  spanning 
openings  too  large  for  box  culverts,  and  in  embankments  too  low  for 
arch  culverts,  beg  to  submit  the  following  report,  which  is  more  fully 
explained  by  accompanying  blue  prints. 

The  proper  method  of  constructing  an  opening  on  this  plan :  First 
excavate  for  walls  to  secure  a  permanent  and  solid  foundation,  or 
where  permanent  foundation  for  wall  is  difficult  to  obtain,  would 
recommend  driving  piling  and  put  in  concrete  to  depth  of  about  three 
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feet  for  foundation  of  wall.  Walls  to  be  made  of  good  quality  rubble 
stone,  laid  in  good  cement  mortar,  composed  of  two  parts  good,  clean 
sharp  sand,  and  one  paii;  Louisville  cement.  Walls  to  be  built  to 
proper  height,  made  true  and  level  on  top  or  last  coui*se  to  receive  old 
rails  which  are  laid  close  together  with  a  rod  passing  through  each 
end  to  hold  them  in  place,  using  any  kind  of  old  track  I'ails  that  have 
sufficient  length  of  good  rail  to  span  the  opening,  and  use  old  **  l'^ 
beams  or  channel  bar  at  either  end  of  culvert  to  hold  ballast  in  place, 
liails  and  channel  bar  should  receive  a  coating  of  coal  tar  to  prevent 
rust.  The  retaining,  or  wing  walls,  should  be  ouilt  higher  than  main 
walls  on  which  i'ails  are  placed  as  shown  on  plan,  and  the  first  piece  of 
rock  in  retaining  wall,  above  level  of  top  of  main  wall,  should  be 
securely  anchored  or  doweled  to  wall  underneath  same  to  resist  pres- 
sure of  embankment  against  the  **  I  '*  beam.  The  rails  should  be  cov- 
ered with  concrete  to  a  depth  of  four  to  twelve  inches,  owing  to  length 
of  opening.  Concrete  to  oe  made  hinrhest  in  centre,  in  order  to  give 
drainage  and  add  strength,  and  place  about  twelve  to  eighteen  inches 
of  ballast  above  concrete  to  bed  ties  in.  The  bottom,  or  water-way,  of 
culvert  should  be  floored  with  concrete  to  a  depth  of  twelve  inches,  or 
paved  with  flat  stone  laid  in  cement  mortar.  Great  care  should  be 
taken  to  extend  floor  or  pavement  on  down  stream  side  far  enough  to 
prevent  wash. 

This  plan  of  culvert  has  been  adopted  and  is  in  use  on  the  Missouri 
Pacific  system,  also  the  Kansas  City,  Fort  Scott,  &  Memphis  Rail- 
way and  other  Western  roads.  They  are  used  for  all  openings  up  to 
twelve  feet  in  the  clear.  For  all  openings  eight  feet  span  and  over  ''  I  ^^ 
beams  should  be  used  under  track  rails  to  increase  strength,  as  shown 
on  plan. 

For  the  class  of  openings  referred  to,  this  plan  of  culvert  is  con- 
sidered practically  the  cheapest-,  and  best  of  anything  in  use. 

We,  vour  committee,  deem  it  unnecessary  to  make  further  explana- 
tion relative  to  subject  in  question,  as  the  accompanying  blue  prints 
show  everything  in  detail. 


(Signed)       J  as.  Staxnaud, 

L.  K.  SP AFFORD, 

O.  H.  Akdbsws, 
F.  W.  Tanneb, 


Committee, 


Moved  and  seconded  that  the  report  be  received  and  spread  upon 
the  minutes. 

Mr.  Cummin. — ^In  regard  to  the  blue  prints  and  drawings  accom- 
panying reports,  is  it  the  intention  to  have  copies  made  and  printed 
in  the  proceedings?  It  seems  to  me  that  some  of  the  reports  of 
these  conmiittees  will  be  of  very  little  benefit  to  the  members  of  the 
association  unless  this  action  is  taken,  and  I  think  it  would  be  weU 
to  arrange  for  copies. 

Mr.  Andrews. — The  reports  of  any  committee  where  blue  pnnts 
or  drawings  are  necessary  to  explain  absolutely,  require  copies  of 
such  blue  prints  or  drawings,  otherwise  the  reports  will  be  value- 
less, and  the  secretary  will  undoubtedly  arrange  for  their  printing 
nnless  action  is  taken  to  prohibit 

Mr.  Andrews. — We  wlU  now  take  up  subject  No.  10,  interlock- 
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mff  signals,  of  which  committee,  J.  H.  Travis,  chairman,  is  ahsent. 
Mr.  R.  L.  Heflin  is  a  memher  of  that  committee. 

Mr.  Heflin. — You  remember  at  the  time  that  committee  was 
appointed, — Mr.  Travis,  Mr.  Danes  and  myself, — I  stated  that  I 
had  no  interlocking  signals — had  nothing  to  do  with  them,  con~ 
sequently  knew  nothing  about  them.  On  that  ground  you  excused 
me,  and  Mr.  Spangler  was  appointed  in  my  stead,  in  consequence 
of  which  I  have  taken  no  action  whatever. 

Mr.  A.  S.  Markley. — As  Mr.  Spangler  is  not  present,  and  there 
is  no  report  from  the  committee,  I  move  that  the  time  be  extended. 

Mr.  J.  L.  White. — I  think  it  would  be  well  to  amend  the  motion, 
and  discharge  the  committee  and  appoint  a  new  one.  Accepted  by 
Mr.  Markley  as  original  motion. 

Mr.  Cummin — I  think  we  had  better  make  haste  slowly  on  that 
question.  Is  there  any  gentleman  present  who  knows  that  there 
will  not  be  any  member  of  that  committee  present  before  this  con- 
vention adjourns?  If  any  member  of  that  committee  should 
happen  to  come  in  to-day  o?  to-morrow  with  a  report  in  his  pocket, 
and  find  that  the  committee  has  been  discharged  for  neglect,  I 
think  he  would  feel  very  sore ;  I  should. 

Mr.  Stannard. — I  think  we  should  give  them  further  time ;  and 
that  if  they  do  not  report  during  the  following  days  of  the  con- 
vention, they  should  be  given  another  year. 

Mr.  Berg. — I  mave  an  amendment  to  Mr.  White's  amendment 
that  the  calling  up  of  this  subject  be  postponed  until  after  all  the 
others  have  been  taken  up. 

Mr.  Andrews. — The  original  motion  is  now  that  the  report  on 
interlocking  signals  be  passed  until  the  last. 

Mr.  Heflin. — I  think  you  will  bear  me  out  in  the  statement  I 
made  relative  to  being  excused.  If  from  now  on  I  am  to  consider 
myself  on  the  committee,  I  will  ask  for  another  year.  As  far  as  I 
am  concerned,  I  think  Mr.  Berg's  suggestion  is  the  best. 

Mr.  Andrews. — No.  10  now  stands  as  tlie  last. 

Recess  till  two  o  clock. 


AFTERNOON  SESSION,  TUESDAY,   OCTOBER  15,  1895. 

Mr.  Andrews. — No.  11,  Pumps  and  Boilers,  Mr.  John  H.  Mark- 
ley,  chairman,  is  the  next  subject. 
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Mr.  Shane.  — I  would  like  to  say  the  same  as  was  said  of  the 
other  committee's  report  this  morning.  I  do  not  claim  the  credit 
or  honor  of  writing  this  report ;  it  is  all  due  to  our  chairman. 

Reading  of  report  by  Mr.  Shane. 

To  the  President  and  Members  of  the  International  Asaociation  of  Super- 
intendents of  Bridges  and  Buildings  : 

Your  committee  appointed  at  the  last  meeting  held  at  Kansas  City, 
Mo.,  to  report  on  '*  Pumps  and  Boilers  for  Water  Stations,"  begs  to 
make  the  following  report: 

The  committee  was  called  togetlier  by  the  chairman  to  meet  at  Shel- 
don, 111.,  (the  junction  of  the  T.  P.  &  W.  and  Chicago  Division  of  the 
C,  C.,  C.  &  St.  L.  Kys.)  on  September  10th.  The  following  members 
being  present:  J.  H.  Markley  of  the  T.  P.  &  W.  Ry  and  A.  Shane  of 
the  C.,  C,  C.  &  St.  L.  Ry. 

THE  STEAM  PUMP. 

This  is  something  that  is  manufactured  by  outside  firms,  therefore 
your  committee  will  not  recommend  any  particular  make.  Either  the 
duplex  or  single  acting  pump  (with  rubber  packing  always  in  water 
end.)  The  location  and  service  the  pump  is  to  perform  has  all  to  do 
with  the  size  that  should  be  used.  A  new  idea  has  lately  been  intro- 
duced in  connecting  the  exhaust  pipe  from  the  pump  to  the  suction 
pipe  with  a  Y  connection  running  towards  the  pump.  It  is  done  for 
two  purposes:  one  to  assist  the  suction  and  the  other  to  heat  the  water 
in  winter  time  to  prevent  freezing.  When  connected  this  way  it  is 
necessary  to  have  two  exhausts,  one  as  just  described  and  tlie  other 
either  in  stack  or  out.  At  a  point  on  the  T.  P.  &  W.  I  have  a  6x4x6 
duplex  pump  that  forces  the  water  4,000  ft.  and  raises  it  90  ft.  through 
a  4  in.  clischarge  pipe  with  60  lbs.  of  steam  pressure,  and  throws  3,500 
gals,  of  water  per  hour. 

BOILERS.* 

Your  committee  did  not  solicit  for  any  great  number  of  plans,  in  fact 
only  in  one  case  did  we  go  outside  of  what  the  members  of  the  commit- 
tee are  using  and  can  speak  from  practical  experience  of  what  we  have. 
We  have  plans  for  two  boilers  and  submit  them  as  a  part  of  our  report 
and  invite  the  attention  of  every  member  to  inspect  them  as  no  doubt 
they  are  something  new  to  a  great  many.  But  all  of  them  are  practi- 
cal and  the  most  simple  ones  to  construct  are  the  cheapest  and  give 
good  results.  The  great  word  of  economy  that  we  are  brought  face  to 
face  with  nowadays  causes  us  to  enter  into  the  simple  construction  of 
our  water  service  boilers.  The  fuel  that  is  almost  universally  used  is 
coal  screenings  of  the  very  finest  kind,  and  wliich  answers  all  purposes 
where  you  have  boilers  (such  as  we  submit)  to  burn  it. 

1st.  We  have  the  T.  P.  &  W.  vertical  boiler  36  in.  diameter  by  84  in. 
high  with  twenty-ei^ht  3  in.  submerged  Hues.  It  is  somewhat  different 
in  construction  from  the  average  pump  boiler;  it  has  no  solid'mud  ling 
or  solid  ring  around  the  fire  door.  In  this  respect  it  is  constructed  just 
like  a  locomotive  boiler  around  the  door.  At  the  bottom  or  water  leg 
the  inside  sheet  is  bent  out  on  an  O  G  form  and  the  two  sheets  are 
riveted  .together.  One  very  important  point  I  wish  to  call  the  mem- 
bers* attention  to  and  that  is  to  keep  the  grates  up  plenty  high  enough 
so  the  fire  will  not  heat  the  boiler  below  the  water  line.    This  boiler 
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cost  $175.00  complete.  There  are  many  who  still  cling  to  the  old  idea 
that  the  pump  boiler  must  have  as  many  2  in.  Hues  as  you  can  possibly 
get  in.  If  any  of  the  members  of  this  Association  have  that  idea  all 
they  have  to  do  is  to  build  a  boiler  such  as  this  committee  recommends 
and  they  V7ill  have  no  other  in  the  future. 

2d.  We  have  the  C.  &  E.  I.  vertical  boiler.  The  plan  is  for  a  4S 
in.  X  10  ft.  They  also  make  a  36  in.  of  the  same  plan.  The  36  in.  cost 
$130.00  trimming  and  base,  complete  $159.00.  The  48  in.  cost  $206.00 
trimming  and  base,  complete  $235.00  This  pattern  of  boiler  has  been 
in  use  14  years.  One  boiler  ran  11  years  without  removing;  it  was  then 
taken  out  to  have  a  patch  put  on  around  mud  ring.  The  fuel  used  is 
soft  coal  and  they  are  gooa  steamers,  raise  steam  in  45-  minutes  from 
cold  water.  Dimensions  of  material  top  head,  crown  sheet,  and  fire- 
box 3-8  in.,  balance  5-16  in.  Your  committee  has  canvassed  the  boiler 
<«ubject  pretty  thoroughly  and  agree  on  recommendins:  either  of  the 
two  plans  submitted;  and  a  cut  of  them  to  be  inserted  in  the  proceed- 
ings of  our  tifth  annual  meeting. 

(Signed)  J.  H.  Marklby, 

SupL  B.  it  B.  T.  P.  &  W,  Hy, 

(Signed)  O.  J.  Travis, 

Supt.  B,  <fe  B.  E.  J.  «fc  E,  By, 

(Signed)  A.  Shane, 

Supt.  B,  &  B,,  C.  C.  C.  &  St.  L.  Ry. 

(Signed)  G.  W.  Mark  ley, 

SupL  B.  d-  B.,  C.  C.  C.  &  tit.  L.  Ry. 

Mr.  Andrews. — We  will  now  revert  to  subject  No.  2 — "  Methods 
aad  Special  Appliances  for  Building  Temporary  I'restles  over 
Wash-outs  and  Bum-outs." 

Mr.  Cummin. — Mr.  Peek  has  requested  me  to  read  his  report, 
and  with  your  permission  I  will  do  so. 


METHODS   AND   SPECIAL  APPLIANCES    FOR   BUILD- 
ING  TEMPORARY  TRESTLES   OVER  WASHOUTS 

AND   BURNOUTS. 

When  a  washout  or  burnout  occurs,  the  first  information  necessary 
is  the  definite  location  of  break  in  the  track.  The  next  question  for 
consideration  is  the  kind  of  structure  which  has  washed  or  burned 
out;  whether  it  be  a  trestle  or  truss  bridge,  length  of  the  structure, 
depth  of  the  opening,  characteristics  of  the  stream:  as  to  whether 
there  is  likelv  to  be  water,  mud,  or  sand  to  contend  with.  The  super- 
intendent of  bridges  should  have  the  above  information  on  file  in  his 
office,  in  order  to  enable  him  to  determine  to  a  great  extent  what  kind 
and  manner  of  temporary  work  will  best  meet  the  requirements. 

If  depth  is  not  too  great,  opening  may  be  cribbed  up  with  ties;  if 
very  deep,  it  may  be  that  temporary  foundation  for  frame  bents  can 
be  secured,  but  if  bottom  is  soft  and  there  is  much  water  and  current 
swift,  fi*ame  bents  or  cribbing  cannot  be  maintained,  it  may  then  be 
necessary  to  drive  piles. 
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These  questions  being  disposed  of,  the  next  thing  is  to  determine 
what  debris  is  in  the  way  of  constructing  the  temporary  structure:  Is 
there  a  lot  of  cars  in  the  washout,  or  an  engine  and  cai*s  ?  And  if  so, 
where  is  the  wrecking  outfit,  how  soon  can  it  be  brought  to  the  wash- 
out, and  how  long  will  it  require  to  clear  the  stream  of  the  wreckage  ? 

The  necessary  material  for  such  temporary  work,  consisting  of  piles, 
stringers,  caps,  ties,  sway-braces,  plank,  bolts,  spikes,  nails,  etc., 
should  always  be  stored  at  some  convenient  point  on  the  line  where 
it  can  be  readily  loaded  on  cars  for  such  emergencies.  The  superin- 
tendent of  the  road  should  also  have  the  necessary  track  ties  where 
they  can  be  loaded  without  delay. 

The  conductor's  report  in  case  of  a  wreck,  in  a  washout  or  burnout, 
should  be  full  and  complete.  The  following  form,  now  in  use  on  the 
New  York,  Lake  Erie  &  Western  Railway,  and  some  other  lines,  is 
copied  from  a  paper  read  by  Superintendent  W.  L.  Deer,  of  the  N.  Y., 
L.  E.  &  Western  road,  before  the  New  York  Railroad  Club,  and  seems 
to  embrace  about  all  the  information  required: 

Station 189.. 

To Supt.    Time  Sent M.    Time  Received M. 

Train  No Condactor 

Engine En^eer 

A.  Time  and  place  of  accident.    (State  also  if  on  main  or  side  track,  company 
or  individual  siding,  at  frog  or  switch,  in  till,  cut,  or  on  level) 

B.  What  caused  it? 

C.  Were  any  persons  injured, and  to  what  extent?   Give  name,  age,  residence, 
and  occupation,  and  what  was  done  with  the  persons? 

D.  Which  track  is  obstructed,  and  which  clear  ? 

E.  Which  track  can  be  opened  first,  and  how  soon? % 

F.  What  crossing- switches  or  sidings,  east  and  west  of  obstruction,  can  be 
used  to  pass  trains  around  ? 

G.  How  long  will  it  take  to  get  track  clear  so  trains  can  pass  ? 

H.  Will  the  derrick-car  be  required,  and  which  way  should  it  be  headed  to 

work  to  advantage  ? 

I.    How  much  force  is  wanted  to  clear  the  obstruction? 

J.    Is  the  track  damaged,  and  to  what  extent  ?   Have  track-men  been  notified  ? 

K.  Is  engine  off  track  or  damaged? 

L.   What  position  is  engine  in  ? 

M.  What  position  are  cars  in  ? 

N.  How  many  cars  broken  and  off  track,  loaded  ?    (Give  numbers,  initials,  and 
kind) 


O.   How  many  cars  broken  and  off  track,  empty  ?    (Give  numbers,  initials,  and 
kind) 


P.    How  many  cars  and  kinds  are  wanted  to  transfer  freight  in? 

Q.   What  does  lading  cars  consist  of  ?    What  amount  of  damage  to  lading  ? 
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R.   How  many  cars  next  engine  ? 

S.    How  many  behind  cars  wrecked  ?. 
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T.   How  many  car  trucks  needed  ?    Give  numbers  of  cars  under  which  needed. 

U.  Can  passengers  be  comfortably  transferred  around  wreck  ? 

V.  How  lon^  will  It  take  to  transfer  passenger  train  ? 

W.  What  was  the  speed  of  the  train  ? 

X.  What  was  the  state  of  the  weather? 

Y.   What  trains,  east  or  west,  are  stopped  by  the  obstruction  ? 

Z.   Remarks 

SIGNATURE 


This  information  secured,  the  wrecking  train  and  outfit  is  of  tlie 
first  importance,  as  no  other  work  can  be  done  until  the  wreck  is 
cleared,  or  at  least  sufficient  ddbris  cleared  away  to  enable  the  bridge 
gang  to  locate  the  temporary  structure. 

The  wrecking  train  should  consist  of  an  engine,  truck-car,  tool-cars, 
and  derrick-car. 

The  tool  car  provided  for  this  purpose  should  be  large  and  roomy — 
not  less  than  nine  feet,  ten  inches  wide,  and  forty-four  feet  long — with 
seats  enougii  for  fifteen  men.  The  balance  of  the  room,  arranged 
in  the  most  convenient  manner  to  store  the  tools.  Hooks  properly 
arranged  along  the  sides  of  the  car,  the  proper  height  from  the  floor 
to  hang  snatch-blocks,  blocks  and  falls,  haulin|r  line,  including  any 
other  tools  which  can  be  stored  in  this  manner;  for  other  tools,  racks, 
boxes,  and  lockers  should  be  arranged.  A  special  place  should  be  pro- 
vided for  hydraulic  jacks,  where  they  can  be  stored  in  an  upright 
position. 

After  properly  locating  the  seats  for  the  men,  and  storing  the  tools, 
there  will  not  be  room  enough  left  for  a  cooking  outfit,  which  will 
have  to  be  provided  for  in  another  car,  yet  there  will  be  room  enough 
for  the  men  to  eat  their  meals,  which  can  be  delivered  to  them  from 
the  most  convenient  boarding-house  in  lunch  baskets  or  buckets. 

The  men  can  occupy  this  car  on  the  road  to  a  wreck.  The  car  will 
require  a  heating  stove,  firmly  anchored  to  the  floor,  to  heat  it  during 
inclement  or  cold  weather. 

This  car  should  be  equipped  with  the  following  tools  and  wrecking 
devices: 

Hydraulic  jacks. — Five,  from  ten  to  thirty  tons  capacity,  as  follows: 
one  ten-ton,  two  twenty-ton,  and  two  thirty-ton.  (The  dudge(m  jacks 
are  considered  equal  to  any  other  in  the  market,  and  are  built  from 
fourteen  to  twenty- four  and  thirty  inches  in  height.) 

Screw  jacks. — Twelve,  six  twelve-inch,  three  eighteen-inch,  and 
three  tw^enty-four  inches  in  height. 

Manilla  rope. — Two  pieces,  each  600  feet  long,  by  two  and  one-half 
inches  in  diameter,  two  pieces  000  feet  long  two  inches  in  diameter, 
two  pieces  125  feet  long,  three  inches  in  diameter,  with  link  spliced 
into  one  end  of  each  of  them,  with  hook  on  other  end  of  one  rope,  the 
other  to  have  about  eight  feet  of  best  one-inch  crane  chain  with  ring 
in  one  end  and  hook  in  the  other;  the  ropes  to  be  properly  spliced 
into  the  ring  of  the  chain,  which  must  be  provided  with  thimbles  to 
keep  ring  from  cutting  the  rope.  The  hooks  on  the  chains  are  very 
useful  on  account  of  convenience  in  making  hitches.  Six  slings,  oi 
best  manilla  rope,  as  follows:  two  one  and  one-half  inch,  two  two  and 
one-half  inch,  two  three  inches  in  diameter,  one  of  each  size  should 
be  six  feet  long,  the  other  one  and  one-half  inch  eight  feet  long,  and 
the  remainder  twelve  feet  long. 

A  one  and  one-fourth-inch  plow  steel  wire  rope,  which  has  safe  work- 
ing capacity  of  about  twelve  tons,  may  be  used  to  better  advantage  than 
a  two  and  one-half-inch  manilla  rope.     The  snatch-blocks,  however. 
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will  require  a  larger  sheave  than  for  manilla  rope,  as  sheaves  for  the 
wire  rope  should  not  be  less  than  twenty-two  inches  in  diameter  at 
bottom  of  groove.  In  addition  to  above  line,  there  will  also  be 
required  enough  rope  for  equipping  blocks  and  falls. 

Blocks  and  falls. — Four  sets  of  the  following  sizes,  one  for  one  inch 
line,  one  for  one  and  one-fourtli  inch,  one  for  one  and  one-half  inch, 
and  one  set  for  two  inch  line.  All  blocks  having  double  sheaves  of 
proper  size  to  fit  the  line.  Blocks  with  steel  shells  and  iron  sheaves 
are  generally  used  for  heavy  work,  such  as  turning  over  engines,  and 
moving  them  into  a  position  to  be  elevated  to  the  level  of  track. 

Blocks. — Two  iron  snatch-blocks  for  three  inch  manilla  rope,  two 
for  two  and  one-half  inch,  two  for  two  inch,  two  for  one  and  one- 
half  inch,  and  one  extra  set  of  double  blocks  for  two  inch  line,  one 
provided  with  becket. 

Chains. — Six  best  charcoal  iron  crane  chains,  three  three-fourths 
inch,  and  three  one  inch ;  the  one  inch  chain  to  have  a  ring  on  one 
end  four  inches  clear  diameter,  made  of  one  and  three-fourths-inch 
iron,  and  the  three-fourths  inch  chain  a  like  ring  made  of  one  and  one- 
half  inch  iron,  each  chain  to  have  a  hook  on  the  other  end;  two  of  the 
large  chains  should  be  sixteen  feet  long,  and  the  other  twelve  feet,  the 
three-fourths  inch  chains  should  be  from  eight  to  twelve  feet  long. 

Switch  ropes. — Two  one  and  one-fourth  inch  plow  steel  wire  switch 
ropes,  one  forty-five  feet  long,  the  other  eighty  feet  long,  each  with 
link  in  one  end  and  hook  in  the  other. 

Hooks. — Six  double  hooks,  made  of  two  inch  iron. 

Links. — Six  links,  from  eighteen  to  thirty  inches  in  length,  made  of 
one  and  one-half  inch  iron. 

Wrenches. — Car  should  be  supplied  with  wrenches  of  various  sizes, 
including  at  least  twelve  monkey  wrenches  varying  from  twelve  to 
thirty  inches  in  length. 

Steel  bars. — Eight  steel  bars,  varying  in  length  from  four  to  seven 
feet,  shorter  bars  to  be  made  of  one  and  one-fourth,  and  others  of  one 
and  one-half  inch  octagon  steel. 

Re-railing  frogs. — Three  pair  of  most  approved  design.  (The  B,  E. 
Tilden  frog,  illustrated  on  print  3,  is  considered  equal  to  any  in  use; 
there  are  other  designs,  however,  which  are  very  good.) 

Hand  crab. — One  boat  crab,  as  illustrated  on  print  4,  will  be  found 
to  be  a  very  useful  and  convenient  device  for  bridge  gangs  at  a  wreck. 
(It  is  the  same  design  as  used  on  board  a  vessel.)  I  have  not  found 
any  of  the  modern  designs  which  work  any  better  than  this  one. 

Wrecking  crew. — The  crew  of  a  wrecking  train  should  consist  of  fif- 
teen men,  including  a  wrecking  boss,  all  of  whom  should  have  had 
some  experience  in  this  line  of  work;  at  least  six  of  these  men  should 
be  familiar  with  the  use  of  hydraulic  jacks,  and  all  kinds  of  rigging. 
Two  at  least  should  understand  how  to  splice  ropes,  make  hitches  and 
knots  of  the  various  kinds,  such  as  timber,  catVpaw,  Black  well  and 
half-hitch,  single  and  double  bow-lines,  hand  and  flat  knots;  they 
should  also  understand  how  to  coil  lines  in  a  neat  and  pei-fect  manner. 
One  of  the  best  in  this  line  should  be  selected  and  put  in  charge  of 
wrecking  cars  when  at  the  shop,  or  wherever  they  are  kept,  whose 
duty  it  should  be  to  see  that  all  rigging  is  in  perfect  order  for  emer- 
gencies, and  in  case  a  rope,  chain,  block,  jack,  or  any  other  tool,  has 
been  broken  or  damaged  at  the  last  wreck,  have  it  repaired  or  replaced. 
This  man  should  be  a  good  mechanic,  and  understand  how  to  handle 
and  repair  hydraulic  jacks  and  keep  them  in  perfect  order. 

In  case  any  of  the  ropes  have  been  placed  in  the  cars  wet  or  dirty, 
they  should  be  washed  oflF,  thoroughly  dried,  neatly  coiled,  and  placed 
in  their  location  in  the  car.  All  wrenches  should  be  cleaned  off,  oiled , 
after  which  they  should  be  wiped  with  waste,  all  surplus  oil  removed. 
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and  put  in  their  place,  as  there  should  be  a  particular  location  in  the 
car  for  each  of  tne  tools,  and  each  of  them  placed  there,  to  the  end 
that  any  of  the  wrecking  crew  may  go  to  the  car,  and  pick  up  any  tool 
at  once. 

The  man  in  charge  of  the  car  should  have  a  complete  list  of  all  tools 
which  belong  in  the  car,  and  should  proceed  immediately,  after  the 
wreck  is  cleared,  to  check  up  his  tools,  and  in  case  any  are  missing, 
report  them  to  the  proper  superior  officer  to  be  replaced.  One  mem- 
ber of  this  crew  should  be  a  competent,  careful  engineer,  who  is  capa- 
ble of  handling  the  engines  on  the  wrecking  car. 

The  superintendent  should  look  after  the  commissary  for  the  wreck- 
ing crew.  If  they  are  not  provided  with  a  regular  commissary  car, 
their  meals  should  be  furnished  to  them  at  the  work. 

The  wrecking  crews  on  the  Missouri  Pacific  Railway  are  in  charge 
of  the  division  master  mechanics.  On  some  lines  they  are  in  charge 
of  the  division  superintendents,  and  on  others,  in  charge  of  the  road 
department 

It  is  mv  opinion  that  the  master  mechanics  should  have  charge  of 
the  wrecking  crews. 

The  derrick  car  for  a  wrecking  train  should  be  equipped  with  all 
necessary  lines,  blocks,  rigging,  etc.  One  of  the  latest  and  most 
approved  designs  for  a  car  oi  this  kind  is  shown  on  print  No.  1,  which 
gives  position  of  steam  wrecker,  or  derrick  car,  picking  up  a  wreck. 

The.  capacity  of  the  car  referred  to  is  thirty-five  tons,  and  it  is  manu- 
factured at  Bay  City,  Michigan,  by  the  Industrial  Works.  The  follow- 
ing is  a  general  description  of  the  car  as  given  bv  Mr.  Deer: — "  The 
body  of  the  car  is  constructed  throughout  of  steel  beams  and  channels. 
Main  sills,  six  in  number,  four  of  which  run  from  end  to  end  of  the 
car,  are  of  eye-beams  fifteen  inches  deep,  fifty  pounds  per  foot. 
Shorter  sills  are  of  twelve  inch  eye-beams,  forty-two  pounds  per  foot. 
Intermediate  sills  of  twelve  inch  eye-beams,  forty  pounds  per  foot, 
and  these,  with  the  longitudinal  sills,  joined  by  plates  and  angles,  are 
thoroughly  riveted  together.  End  sills  are  of  white  oak,  ten  by  fif- 
teen inches,  bolted  to  one-half  by  fifteen  inch  plates,  which  are 
securely  riveted  by  angles  to  the  longitudinal,  sills.  Frames  so  con- 
structed give  an  entire  length  to  the  car  body  of  thirty-seven  feet,  six 
inches,  and  a  width  of  ten  feet,  four  inches.  The  floor  is  of  tongue 
and  grooved  white  oak,  laid  in  widths  not  exceeding  four  inches, 
with  each  plank  fastened  by  four  bolts  to  the  longitudinal  sills.  The 
car  body  is  further  strengthened  by  four  truss  rods,  two  of  which  are 
inverted  and  one  and  three-fourths  inches  in  diameter,  with  two  inch 
turn  buckle  ends,  the  lower  rods  being  one  and  one-half  inches  in 
diameter,  with  one  and  three-fourths  turn  buckle  ends.  The  forward 
or  crane  end  of  the  car  is  suspended  from  two  equalizing  frames,  one 
on  either  side,  which,  in  turn,  rest  upon  the  two  front  trucks;  this 
arrangement  distributing  the  weight  and  wheel  base  over  a  surface 
twelve  feet  long,  and  at  the  same  time,  accommodating  itself  to  all 
curves,  and  allowing  a  speed  otherwise  impracticable.  These  equaliz- 
ing frames  are  each  constructed  of  two  fifteen  iuch  steel  eye-beams, 
fifty  pounds  per  foot,  and  nine  feet,  six  inches  long,  boxed  with  forged 
connections  to  trucks. 

The  boiler  is  of  flange  steel,  is  fifty-two  inches  in  diameter,  and 
eight  feet  high.  It  has  an  upper  combustion  chamber.  Power  for 
hoisting  and  slewing  the  crane  is  derived  from  a  pair  of  reversible 
engines  whose  cylinders  are  nine  by  twelve  inches.  A  train  of  gearing 
from  the  engine  shaft  works  three  spools,  the  rope  from  one  of  which 
leads  to  a  single  sheave  block  attached  to  the  crane  jib  for  light  and 
rapid  lifts;  another  to  a  powerfully  geared  block  on  jib  for  heaviest 
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work;  while  tlie  third  and  smallest  is  used  for  raising  and  lowering 
the  jib  as  may  be  necessary  in  transportation.  The  engine  is  con- 
nected also  with  a  system  of  gearing  for  slewing  the  jib  in  either  di- 
rection twenty-two  and  one-half  degrees  from  the  centre  of  the  track. 
All  gearing  is  constructed  of  steel,  and  for  the  latter  purpose  is  sup- 

Slied  with  a  device  which  securely  locks  the  jib  in  any  position 
uring  the  process  of  lifting,  this  device  also  being  most  important 
for  safety  in  handling  the  heaviest  loads.  The  centre-post  of  mast 
supporting  the  jib  of  the  crane  is  constructed  of  a  Phoenix  segmental 
wrought  column,  with  an  inside  diameter  of  fourteen  and  one-half 
inches,  and  re-inforced  at  its  base  with  encircling  castings  binding  the 
whole  together,  and  producing  a  section  showing  an  outside  diameter 
of  some  thirty-three  inches,  and  possessing  the  greatest  strength.  It 
has  a  circular  opening  in  its  centre  for  the  passage  of  the  hoisting 
rope.  The  jib  of  this  is  constructed  throughout  of  steel,  and  designed 
to  have  an  effective  radius  of  twenty-two  feet  from  the  centre  of  the 
crane  post  to  the  centre  of  the  hoisting  block.  The  main  members  of 
this  jib  are  constituted  of  two  beams  with  a  depth  of  thirty  inches  at 
the  base,  and  fifteen  inches  at  the  extremity.  The  webs  of  these 
beams  are  one-half  inch  plates  rilnning  from  end  to  end,  with  double 
three  by 'three  and  one-half  inch  an^es  for  the  flanges,  and  further 
re-inforced  by  a  top  and  bottom  flve-eighths  by  seven-eigthths  inch 
plate.  These  two  beams  are  connected  by  distance  pieces,  and  par- 
tially covered  by  one-fourth  inch  plates  bolted  to  the  top  and  bottom 
flanges,  making  portions  of  the  jib  a  box  section.  The  webs  of  these 
beams  are  also  strengthened  by  **  T  ^^  irons  riveted  to  their  sides. 

The  jib  is  mounted  upon  fdur  wrought  "V"  struts,  two  on  either 
side,  the  forward  of  these  being  in  compression,  and  the  rear  in  ten- 
sion when  lifting,  the  bending  movement  due  to  the  load  being  applied 
to  the  mast  at  a  point  about  three  feet  above  the  deck  of  the  car.  Bv 
withdrawing  the  lower  retaining  pin  from  the  back  struts,  the  jib 
may  be  swung  on  the  upper  pin  in  the  forward  struts  until  it  reaches 
a  horizontal  position,  and  one  suitable  for  travelling.  Replacing  the 
pin  in  the  upper  hole  of  the  rear  struts  holds  the  jib  in  this  position. 
The  jib,  while  being  made  tapering,  is  also  constructed  with  a  curved 
extremitv,  allowing  material  of  large  proportion  to  be  raised  to  the 
full  height  of  the  jib,  obviously  a  great  advantage. 

In  case  a  derrick  car  is  not  to  be  had,  other  methods  may  be  adopted 
one  of  which  is  to  apply  the  torch  to  the  wrecked  debris,  and  bum  it 
out.  This  may  be  done  in  extreme  cases  with  good  results,  but  it 
requires  time,  and  after  the  wood  is  burned  the  iron  is  left  to  be 
either  picked  up  with  a  derrick  car  or  hauled  out  of  the  way  witl 
lines  and  crabs,  or  locomotive  and  lines.  The  quickest  method  to 
adopt  is  to  use  a  locomotive  and  hauling  lines,  which  is  illustrated  by 
print  No.  2.  If  this  method  be  <  adopted,  the  necessary  snatch-blockp 
may  be  anchored  to  what  are  usually  termed  "  dead  men,"  properly 
planted  in  the  ground;  or  anchored  to  trees  if  any  be  found  conven- 
ient. The  anchor  usually  adopted  is  the  "dead  man,"  which  consists 
of  a  piece  of  timber  about  ten  by  twelve  inches  by  ten  feet  in  length, 
set  horizontally  in  a  trench  about  five  feet  deep,  and  parallel  to 
the  centre  line  of  main  track,  and  of  sufficient  distance  from  the 
wreck  to  haul  out  cars,  trucks,  etc.,  far  enough  to  clear  the  site  of 
temporary  work.  Commencing  at  the  centre  of  the  trench  already 
dug,  dig  another  at  right  angles  to  it,  and  about  ten  feet  long,  and 
slope  it  from  the  bottom  of  original  trench  to  surface  of  ground 
toward  the  wreck.  Pass  a  good  one-inch  chain  around  the  centre  of 
the  timber,  of  sufficieirt  length  to  lead  up  to  the  top  of  the  ground. 
To  this  chain  attach  a  snatch-block.  Another  ancnor  of  the  same 
kind  should  be  placed  in  the  ground  near  the  track,  to  lead  the  line  in 
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the  proper  direction  so  it  can  be  attached  to  road  engine  as  illus- 
trated in  print  No.  2. 

TO   RAISE   AN  ENGINE. 
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To  accomplish  this,  the  first  work  or  consideration  will  be  to  place 
the  engine  on  its  wheels;  the  next  move  will  be  to  place  it  in  proper 
line  with  the  track  which  it  is  proposed  to  land  it  on.  Every  wreck- 
ing master  has  his  own  methods  of  arriving  at  the  object  desired. 
Hydraulic  jacks  are  important  tools  for  Uiis  purpose;  hauling  lines 
may  also  be  used  to  good  advants^e  in  the  same  manner  as  illustrated 
by  print  No.  2.  The  method  of  elevating  an  engine  by  hydraulic 
lacks  alone  is  a  slow  process;  particularly  is  this  the  case  when  the 
height  to  be  raised  is  great.  Where  the  conditions  are  favorable  a 
track  can  be  built  down  an  embankment,  the  engine  placed  on  the 
rails,  and  hauled  up  the  incline  with  one  or  more  engines,  by  using  a 
one  and  one-fourth  inch  steel  wire  switch  rope  to  connect  the  live 
engine  with  the  dead  one. 

In  case  the  conditions  are  such  as  to  make  this  method  impractica- 
ble hydraulic  jacks  with  a  sufficient  amount  of  blocking  will  be 
required.  Blocking  cut  from  sound  old  timber  is  the  best,  and  should 
be  cut  into  lengths  from  two  to  four  feet,  and  of  various  sizes. 

In  case  the  location  is  on  soft  earth,  a  lot  of  blocking  timbers  should 
be  cut  from  eight  to  twelve  feet  long,  to  make  footings  in  the  mud. 
The  best  size  for  this  purpose  will  be  seven  by  fifteen,  or  eight  by 
sixteen,  old  stringers. 

A  lot  of  hard  wood  wedges  about  five  inches  wide,  thirty  inches  in 
length,  and  three  and  one  half  inches  thick  at  the  large  end,  are  very 
convenient  for  use  when  changing  jacks. 

After  the  wreck  is  cleared  away  the  bridge  force  can  proceed  with 
the  construction  of  the  tempoi*ary  trestle.  The  material  is  at  hand^  on 
the  cars,  ready  for  the  work. 

Let  us  suppose,  in  this  case,  that  it  is  necessary  to  drive  piles,  as  the 
water  is  deep,  and  the  bottom  soft.  The  pile  car  is  switched  into 
place,  illustrated  by  print  No.  5.  The  car  represented  in  the  cut  is 
one  used  by  .the  Missouri  Pacific  railway,  has  a  clear  reach  of  sixteen 
feet,  which  enables  the  use  of  a  sixteen-foot  panel,  and  so  arranged 
that  it  will  reach  on  either  side  of  the  track  fourteen  feet  from  the 
centre.  The  deck  of  the  driver  proper  is  fifty-five  feet  two  inches 
long;  the  leads  are  forty  feet  high,  and  twenty  and  three-fourtlis 
inches  clear  between,  are  faced  with  eight-inch  steel  channels,  and 
hang  on  hinges  which  enable  them  to  be  raised  from  a  horizontal  to  a 
perpendicular  position,  and  fastened  in  place,  ready  for  service  in 
eight  minutes.  Car  is  equipped  with  a  three-thousand  pound  ham- 
mer, all  the  necessary  ropes  and  tools,  consisting  of  two  one  and  three- 
fourths  inch  best  manilla  hammer  lines,  two  one  and  one-fourth  inch 
pile  lines,  with  seven  feet  best  half-inch  crane  chain,  with  ring  in  one 
end  and  hook  in  the  other,  line  being  spliced  to  ring  of  chain,  and 
properly  protected  with  steel  thimble.  Chain  is  used  on  account  of 
liability  of  rope  slipping,  and  is  also  much  more  convenient  for  mak- 
ing hitches  for  raising  piles.  The  hammer  and  pile  lines  run  over 
different  sheaves  and  are  connected  to  separate  drums  of  the  engine, 
which  is  situated  back  in  the  cab.  The  sheaves  at  the  top  of  the 
leads  over  which  these  two  lines  are  run,  are  nicely  tumed'out,  and 
made  to  fit  the  rope  in  perfect  manner,  as  are  the  sheaves  at  the  bot- 
tom of  the  leads;  from  these  sheaves  to  the  engine^s  drums  the  lines 
run  over  pulleys  which  protect  them  from  chafing  or  damage  by  com- 
ing in  contact  with  rough  or  sharp  surfaces. 

The  engines  of  these  cars  are  of  the  Mundy  design,  equipped  with 
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double  drums  twenty-two  inches  in  diameter,  and  with  double  cylin- 
ders seven  and  one-fourth  by  ten  inches;  these  engines  have  best 
approved  friction  gear,  with  link  motion,  and  can  be  reversed  or 
stopped  in  an  instant,  are  stronc^,  and  free  from  accident 

The  boiler  is  built  of  special  design,  extra  heavv,  forty-five  inches  in 
diameter,  «seventy-two  inches  high,  with  one  hundred  and  twenty  flues 
two  inches  in  diameter;  it  being  necessary  on  account  of  the  limited 
height  of  the  cab  to  keep  the  ooiler  down  to  seventy-two  inches  in 
height.  A  small  amount  of  coal  is  stored  in  the  cab ;  the  principal 
supply,  however,  is  carried  by  the  convoy  car,  which  is  also  provided 
with  a  water  tank  of  two  thousand  gallops  capacity. 

This  convoy  is  provided  with  a  complete  outfit  of  tools;  consisting 
of  one  twenty-ton  hydraulic  jack,  one  half  dozen  screw  jacks,  two 
snatch-  blocks  for  two-inch  line,  two  for  one  and  one-half  line,  one  set 
of  block  and  falls  for  one-inch  line,  one  for  one  and  one-fourth  and 
one  for  one  and  one-half  inch  line,  six  hundred  feet  of  one  and  three- 
fourths  inch  rope,  one  hand-crab,  chains,  wrenches,  ^teel  bars,  pinch 
bars,  adzes,  spikes,  nails,  hauling  lines,  six  sets  of  carpenter's  tools 
and  a  limited  number  of  framing  tools,  axes,  etc. 

The  crew  for  this  car  for  ordinary  work  consists  of  a  foreman, 
engineer,  and  seven  men,  but  for  emergencies  of  this  kind  should  have 
a  crew  consisting  of  twenty-four  men,  one-third  good  laborers,  and 
the  remainder  bridge-men.  This  crew  will  drive  five  bents,  four  piles 
to  each  bent,  cut  them  off,  cap,  place  stringers,  ties,  and  spike  tlie 
track  on  them  in  ten  hours. 

The  piles  for  the  work,  having  been  sawed  off  square  at  the  butts, 
small  ends  pointed,  closely  trimmed,  all  projecting  knots  removed  and 
pile  rings  fitted  so  that  the  first  slight  stroke  of  the  hammer  will  drive 
them  tightly  on  the  butt  of  the  pile,  the  road  engine  pulls  the  pile  car 
back  to  where  they  are  lying,  where  the  pile  will  be  picked  up  and 
taken  out  to  be  driven. 

After  piles  have  been  driven  and  properly  sawed  off,  caps,  twelve  bv 
fourteen  inches  by  fourteen  feet  long,  will  be  raised  into  place  with 
the  pile  lines;  as  soon  as  they  are  landed  four  men  will  climb  upon 
them,  each  with  an  auger,  and  bore  four  holes  through  the  cap  (one 
over  the  center  of  each  pile)  others  of  the  gang  will  nave  the  neces- 
sary drift  bolts  (which  should  be  seven-eighths  of  an  inch  round  iron 
twenty-four  inches  long)  together  with  a  spike  maul  to  drive  them 
ready  to  hand  to  the  men  on  the  cap. 

The  stringers,  six  of  them,  eight  by  sixteen  inches  b^  thirty-two 
feet  long  (any  other  length  can  be  used)  are  next  hoisted  into  position 
with  the  pile  line,  and  outside  stringers  drift-bolted  to  the  caps;  these 
in  place,  the  ties  (seven  by  eight  inches  by  ten  feet)  are  placed,  and 
every  third  tie  spiked  to  the  outside  stringer.  The  rails  of  the  track 
are  then  extended  ahead,  firmly  spiked  into  place,  pile  car  moved 
ahead  to  drive  another  bent.  This  process  will  be  repeated  until  the 
structure  is  finished.  While  the  pile  car  is  driving  a  bent,  a  portion 
of  the  gang  will  be  at  work  placing  the  material  for  the  next  panel, 
where  it  can  be  readily  reached  by  the  car.  In  making  changes  from 
driving  to  sawing  off  piles,  placing  caps,  stringers,  and  ties,  it  may  be 
necessary  to  move  the  pile  car  back  out  of  the  way  for  a  few  minutes. 

In  case  wash-outs  or  bum-outs  should  cover  very  wide  openings  in 
the  track,  and  the  importance  of  completing  the  repairs  be  great, 
every  effort  should  be  made  to  relieve  tne  road  from  loss  on  account 
of  detention  of  traffic.  The  only  way  to  effect  this  is  to  increase  the 
number  of  men  and  use  two  pile  cars,  one  on  each  side  of  the  stream, 
as  indicated  on  print  No.  5. 

In  case  water  is  deep,  it  may  be  found  convenient  to  employ  the  use 
of  pontoons,  which  can  be  readily  built  of  old  pieces  of  pine  or  cypress 
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timber,  such  as  seven  by  fifteen  inches  or  eight  by  sixteen  inches, 
stringers  sixteen  to  twenty  feet  long,  packed  side  by  side,  from  five  to 
eight  feet  wide,  with  plank  deck  spiked  cross-wise  on  it  after  it  is 
placed  in  the  water.  Such  pontoons  can  be  built  to  carry  three  or 
four  men,  can  be  anchored  at  any  point  required  in  the  stream,  and 
moved  to  the  various  positions  with  pike  poles.  I  have  often  found 
these  pontoons  to  be  very  serviceable,  as  men  on  t^em  can  guide  piles  to 
proper  location,  spike  sway-braces  to  the  piles  immediately  above  the 
water,  as  well  as  greatly  assist  in  handling  the  bracing. 

Where  frame  bents  can  be  used  I  have  found  riprap  stone  of  valua- 
ble assistance  in  securing  a  foundation,  placing  it  where  the  bents  are 
to  be  located,  and,  after  a  sufficient  quantity  has  been  placed,  level  it 
off  and  sills  of  the  bent  placed  thereon.  I  have  known  bents  located 
on  foundations  of  this  kind  to  remain  in  place  several  months  without 
showing  an^r  si^s  of  settling.  Where  frame  bents,  such  as  are  repre- 
sented in  print  No.  6,  can  be  set  without  liability  of  settling,  they  can 
be  constructed  very  much  cheaper  than  any  other  kind  and  put  in 
place  much  quicker  than  piles.  They  require  to  be  well  braced,  how- 
ever. I  advocate  the  use  of  four  by  ten  plank  for  the  bracing,  which 
is  spiked  to  sill,  posts,  and  cap  with  one-half  inch  boat  spikes  eight 
inches  long. 

There  is  another  method  of  using  frame  bents  where  the  bottom  of 
the  stream  is  comparative! v  solid  and  particularly  where  a  rock  bottom 
is  found;  this  is  to  use  twelve  by  twelve  posts  placed  separately  and  of 
such  length  as  will  meet  the  requirements  of  an  uneven  or  irregular 
bottom. 

These  bents  can  be  framed  together  by  securing  the  exact  height 
where  each  post  is  to  be  located,  after  which  cut  the  post  to 
the  required  length,  place  them  the  proper  distance  apart, 
drift-bolt  cap  to  the  top  ends,  after  which,  spike  a  four  by  ten  pianlc 
horizontallv  across  the  posts  at  a  distance  from  the  bottom,  whicn  will 
bring  the  plank  level  with  the  water  surface  when  the  bent  is  raised 
in  place,  after  this  spike  a  diagonal  brace  from  the  top  of  the  four  by 
ten  plank  across  the  posts  and  one  end  of  the  cap.  This  done,  the 
bent  is  raised  in  place.  After  raising  the  bent,  spike  a  four  by  ten 
plank  on  the  other  side  of  posts  opposite  the  one  spiked  before  raising 
the  bent,  also  spike  on  another  diagonal  brace  running  in  opposite 
direction  to  one  on  the  other  side. 

This  is  not  a  quick  process,  but  can  be  adopted  where  other  methods 
can  not  be  used  to  advantage.  In  case  such  a  bent  should  settle  to 
one  side,  add  two  more  braces,  and  level  up  on  cap. 

If  frame  bents  are  used,  the  question  of  raising  them  must  also  be 
considered.  A  single  mast  or  gin  pole  with  four  guy  lines,  one  set  of 
blocks  and  falls,  can  be  used  to  good  advantage.  The  mast  should  be 
located  near  the  centre  line  of  the  track,  and  of  the  proper  height  for 
the  work,  two  of  the  guy  lines  anchored  near  the  track,  the  other  two 
on  the  other  side  of  the  wash-out.  The  guy  lines  should  be  of  the  best 
plow  steel  wire  rope,  three-quarters  of  an  inch  in  diameter,  two  of 
them  two  hundred  and  twenty-five  feet,  the  other  two,  two  hundred 
feet  long.  Before  raising  the  mast,  the  upper  fall  block  should  be 
hooked  in  the  ring  provided  near  the  top  of  the  mast,  the  hook 
securelv  lashed  with  marlin  to  prevent  it  from  being  unhooked. 
After  the  mast  is  properlv  guved  into  position,  and  the  end  of  faJl 
line  fastened  to  the  crab,  wnich  has  been  properly  located  and  anchored, 
fasten  a  one  and  one-quarter  inch  line,  having  a  double  bow  line  in 
the  center  to  hook  the  lower  fall  block  into,  to  each  end  of  cap  of 
bent,  and  raise  bent  to  a  perpendicular  position,  adjust  properly,  brace 
longitudinally,  after  which  other  bents  can  be  raised  without  changing 
location  of  mast,  and  this  process  continued  until  all  bents  are  raised. 
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I  may  add  here,  that  in  constructing  temporary  trestles  the  stringers 
are  usually  placed  on  the  caps  without  packing  them  together  as  in 
permanent  work,  and  great  care  should  he  taken  to  see  tliat  the 
stringers  do  not  move  endwise,  and  pass  off  the  cap  at  one  end,  which 
might  result  in  a  serious  accident,  provided  temporary  work  is  left  in 
place  for  any  considerahle  length  of  time. 

Another  method  of  bridging  a  wash-out  is  by  the  use  of  cribbing, 
constructed  of  ordinary  hewn  track  ties.  The  method  of  building 
such  cribbing  is  illustrated  by  print  No.  7. 

This  is  ordinarily  considerea  a  rude  method  of  constructing  tem- 
porary work,  and  is  often  built  by  men  of  little  experience  in  con- 
structing any  kind  of  work,  and  is  liable  on  this  account  to  give 
trouble.  But  where  cribs  are  built  in  a  proper  manner  there  is  no 
reason  why  they  should  not  be  perfectly  safe.  The  crib  should  be 
brought  up  as  nearly  level  as  possible,  care  being  taken  to  select  ties 
of  the  same  thickness  for  the  same  course  of  the  crib.  In  case  the 
height  is  such  tliat  double  cribs  are  necessary,  the  cribs  should  be 
capped  with  twelve  by  fourteen  inches  by  fourteen  feet  long  caps, 
using  ties  and  stringers  as  in  other  temporary  work,  and  securing  them 
in  the  same  manner.  For  cribs  six  to  eight  feet  high,  single  cribs  can 
be  employed.  For  higher  work  I  have  found  the  method  as  illustrated 
on  print  No.  7  to  admit  of  speedy  construction,  work  better,  and  stand 
firmer,  with  less  swaying  than  double  cribs  built  separately.  In  build- 
ing such  cribbing,  it  is  some  times  necessary,  in  case  bottom  is  very 
soft,  to  lay  a  complete  floor  of  ties  for  footing  of  the  crib. 

This  method  of  bridging  a  wash-out  is  the  most  expeditious,  as  a 
large  number  of  cribs  can  oe  built  at  the  same  time,  and,  in  this  way, 
enable  a  large  force  of  men  to  work  at  comparatively  good  advantage. 

Referring  again  to  the  use  of  engines  and  pile-driving  machinery,  more 
particularly  to  a  comparison  of  the  designs  of  machines,  will  state  that 
I  have  not  found  anything  in  tkis  line  which  excels  the  best  designs  of 
friction-gear  engines. 

There  are  two  or  three  good  designs  of  steam  drivers,  one  in  particu- 
lar, which  is  manufactured  by.  the  Vulcan  Iron  Works  of  Chicago.  I 
recall  one  of  these  which  has  been  in  use  for  a  number  of  years,  and 
works  quite  satisfactorily,  but  to  say  that  it  excels  the  best  friction- 
gear engine  is  quite  another  question.  We  are  quite  satisfied  with 
friction-gear  engines,  at  the  same  time  we  will  be  glad  to  adopt  any- 
thing that  may  be  discovered  which  will  perform  the  work  more  expe- 
ditiously, or  show  any  improvement  worthy  of  consideration.  The 
steam  hammer  is,  I  think,  better  adapted  to  use  on  docks  or  fio^ting 
drivers. 

R.  M.  Peck. 

Moved  and  seconded,  that  the  report  be  spread  upon  the  min- 
utes.    Carried. 

RBPOBT    OF   METHODS  AND    SPECIAL  APPLIANCES    USED    FOB    BUILD- 
ING TEMPOBABY  TBESTLES  OVER  WASHOUTS  AND  BUBN0UT8. 

To  the  President  and  Members  of  the  American  International  Associa- 
tion cf  Bailtoay  Superintendents  of  Bridges  and  Buildings: 

As  one  of  your  committee  to  whom  this  subject  was  assigned,  I 
respectfully  submit  the  following: 

First.  Conditions  governing  physical  features  of  the  country  on  dif- 
ferent railroads  cause  methods  of  repairing  washouts  to  vary  accord* 


106 

ing  to  the  locality.  Some  parts  of  the  country  are  subject  to  cloud- 
bursts, while  others  more  to  hi^h  water  from  rains  and  ice,  which  also 
of  necessity  causes  different  arrangements  in  the  organization  of  the 
bridffe  and  building  department.  On  some  roads  the  bridge  and 
building  and  roadway  departments  come  under  the  engineering 
department.  On  some  roads  the  roadway  comes  under  the  superin- 
tendent of  the  operating  department,  and  the  bridge  and  building 
department  comes  under  the  general  supeiintendent.  The  reason  for 
this  is,  that  the  superintendent  of  bridges  and  buildings,  as  a  rule,  can 
handle  more  territory  than  is  allowed  a  division  superintendent* 
Whpre  the  roadway  and  the  bridge  and  building  departments  come 
under  the  same  head,  their  relations  are  closer  and  therefore  they  can 
work  in  harmony,  givinff  better  results.  The  bridge  and  building 
department  must  have  the  assistance  of  the  roadway  and  the  trans^ 
portation  departments ;  the  roadway  in  loading  material  and  helping 
to  make  repairs;  and  the  transportation  department  in  furnishing 
cars  for  material  and  forwardins:  the  same  promptly  to  their  destina- 
tion, and  also  furnishing  work  trains,  etc.,  as  it  is  very  important 
that  traffic  be  delayed  as  little  as  possible  on  account  of  washouts  and 
burnouts,  and  preparations  should  be  made  with  this  end  in  view,  that 
any  emergency  may  be  met  and  promptly  overcome. 

Second.  There  should  be  material  yards  located  at  division  and  junc- 
tion points  where  there  are  large  bodies  of  men  and  where  there  are 
likely  to  be  plenty  of  cars,  so  material  can  be  loaded  rapidly.  The 
amount  of  bridge  material  that  is  carried  in  stock  at  these  places 
should  be  governed  by  the  number  of  lineal  feet  of  bridges  on  that 
division  of  road  whicti  is  subject  to  washouts  and  burnouts.  There 
should  be  one  principal  material  yard,  and  that  should  be  located  at 
some  prominent  division  point  nearest  to  the  point  material  is 
received,  where  there  should  always  be  kept  on  hand  a  large  supply 
of  all  kinds  of  bridge  material.  At  the  smaller  yards  there  should  be 
kept  from  five  to  fifteen  panels  of  sub  and  superstructure,  and  some 
old  bridge  material,  such  as  stringers  twelve  oy  twelves,  and  bridge 
ties,  and  also  from  five  to  fifteen  panels  of  standard  bridge  hardware. 

Third.  During  heavy  storms  section  foremen  shoula  patrol  their 
tracks  and,  as  a  rule,  discover  washouts.  If  discovered  oy  a  section 
foreman,  he  should  notify  the  chief  dispatcher  and  roadmaster.  The 
chief  dispatcher  or  roadmaster  should  notify  the  bridge  foreman 
and  also  superintendent  of  bridges  and  buildings  and  the  tiead  of  his 
department  of  break,  giving  details  in  full  to  the  best  of  his  knowl- 
edge. If  only  a  small  break,  it  can  be  repaired  by  the  roadmaster  and 
his  men.  If  it  is  a  bridge  of  a  few  panels,  or  a  small  fill,  it  can  be 
repaired  by  the  bridge  foreman  with  the  assistance  of  the  section  men. 

All  roadmasters  at  division  points  where  material  is  located  should 
have  blue  prints  showing  the  material  it  takes  for  from  one  to  thirty 
panels  of  bridge  deck,  and  should  also  have  a  blue  print  showing  mate- 
rial required  tor  frame  bents  from  eight  feet  up  to  fifty  feet  in  neight. 
This  is  to  save  long  messages  and  chance  of  mistakes  in  transmitting. 

In  extraordinary  washouts  it  is  necessary  to  have  material  loaded  at 
from  three  to  five  points,  for  usually  there  is  not  enough  carried  at  one 
point,  and  in  most  all  cases  it  is  necessary  to  call  on  the  roadway 
department  to  assist  in  loading. 

Fourth.  The  superintendent  of  bridges  and  buildings  in  selecting 
foremen  should  make  it  a  point  to  employ  the  best  men  possible,  men 
who  have  had  experience  and  display  good  judgment.  They  should 
be  good  all-round  bridge  and  building  men»  which  takes  years  of  expe- 
rience, and  should  be  competent  to  do  all  classes  of  work  in  their 
department.  They  should  be  furnished  with  a  complete  list  of  plans 
pf  pile  and  trestle  bridges,  and  should  have  blue  prints  showing  bill 
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of  material  for  from  one  to  thirty  panel  of  bridge  deck  complete. 
They  should  also  have  a  bill  of  material  for  frame  bents  from  eight 
feet  up  to  fifty  feet  in  height,  showing  sway  braces  and  longitudinal 
and  sash  girts,  and  they  should  have  the  same  for  pile  bents.  They 
should  have  a  blue  print  for  framing  bents,  showing  length  of  sills 
and  distance  between  mortices  and  length  of  plumb  and  batter  posts, 
so  it  will  not  be  necessary  for  them  to  do  any  figuring  in  case  of  a 
rush.  The  superintendent  should  see  that  his  foreman  understand 
thoroughly  how  to  make  repairs  with  the  material  he  has  on  hand,  as 
the  telegraph  wires  often  go  down  and  they  cannot  get  instructions. 
The  line  may  be  washed  out  at  a  number  of  places,  and  the  superin- 
tendent of  bridges  and  buildings  unable  to  get  around  on  account  of 
being  busy  at  other  points,  when  the  foremen  should  understand  that 
they  are  to  act  without  instructions  and  use  their  own  judgment. 

Ttie  superintendent,  supervisor,  or  general  foreman  of  bridges  and 
buildings  should  be  a  thorough  mechanic,  competent  not  only  to  in- 
struct, but  to  do  in  detail  any  work  he  has  in  charge,  and  he  should 
have  a  thorough  experience  in  repairing  washouts  and  burnouts. 

Fifth.  There  are  many  different  classes  of  washouts.  In  some 
instances  embankments  are  washed  out;  in  others,  the  fills  are  badlv 
side  washed,  oftentimes  from  thirty  to  four  hundred  feet  in  lengtn 
and  from  five  to  twenty  feet  in  depth.  Some  fills  are  completely 
washed  out,  with  large  holes  scooped  out,  and  water  two  to. twenty- 
five  feet  deep  and  in  some  places  thirty  to  four  hundred  feet  long. 
Pipes  and  arches  are  sometimes  washed  out  with  more  or  less  of  the 
embankment. 

Bridges  sometimes  have  the  ends  washed  out:  some  have  a  few 
bents  crippled  only,  and  others  are  totally  gone  with  from  sixteen  to 
four  hundred  feet  of  dump  at  each  end  of  the  bridge,  and  water  run- 
zxing  through  the  full  length  of  the  break.  There  are  instances  also 
where  the  track  and  bridges  are  washed  out  for  miles.  This  is  some- 
times caused  by  insufficient  water  way,  ice,  or  drift,  but  the  majority 
of  cases  are  caused  by  cloud  bursts  or  extraordinary  rains  and  cannot 
be  prevented. 

SPECIAL  APPLIAI7CES. 

Sixth.  The  best  special  appliance  for  making  repairs  to  washouts  is 
a  first-class  extension  pile  driver  with  the  latest  improvements,  with  a 
twenty  feet  extension,  on  a  flat  car  with  wrought  iron  Bav  City,  Mich- 
igan, turn-table  with  improved  center  and  special  turning  gear  and 
fastenings,  these  latter  not  furnished  by  them.  It  should  turn  com- 
pletely around,  and  drive  at  any  angle  from  the  car  or  at  either  end  of 
the  car,  and  should  drive  twenty-six  and  one  half  feet  at  right  angles 
from  the  center  of  the  track,  so  that  it  will  make  no  difference  how  it 
is  located  or  in  what  direction  headed;  it  will  always  be  ready  for 
work.  It  should  be  fitted  with  a  double  drum  friction  engine,  and 
should  turn  by  friction,  air,  or  by  hand. 

The  repairing  of  washouts  is  governed  by  the  kind  of  break  and  the 
appliances  on  hand  for  such  work.  On  some  roads  repairs  are  made 
of  large  washouts  of  fills  and  bridges  where  water  from  five  to  thirty 
feet  has  to  be  contended  with,  and  not  having  a  good  extension  pile 
driver  it  is  necessary  to  crib.  Where  the  work  should  be  done  in  one 
day  it  takes  two  or  three ;  besides  there  is  a  waste  of  material  and 
labor  caused  by  putting  in  temporary  work  when  permanent  work 
could  have  been  put  in  in  less  time,  and  in  any  event  the  crib  is  unsafe 
on  account  of  unevenness  of  ground;  while  with  a  pile  driver  the 
bridge  is  permanently  rebuilt  and  men  are  ready  for  other  work. 
Oftentimes  it  is  not  necessary  to  drive  a  bridge  in  washouts  where 
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temporary  frame  bents  can  be  put  in,  as  it  will  be  filled  in  again  when 
convenient.  In  such  places  it  is  not  necessary  to  use  new  material. 
There  is  no  road  but  has  more  or  less  old  material^  and  in  such  places 
all  old  material  should  be  used.  The  principal  object  where  cribbing 
must  be  done  in  water  is  to  get  material  to  sink  the  crib.  Rock  or 
rails  are  mostly  used;  but  if  none  are  convenient,  it  is  necessary  to 
have  sacks  to  be  filled  with  sand  or  dirt. 

Seventh.  In  case  of  washouts  the  superintendent  should  have  a 
complete  detailed  report  as  soon  as  possible,  giving  the  location  and 
extent  of  the  different  breaks,  and  if  water  is  to  be  contended  with,  so 
that  material  can  be  ordered  for  temporary  or  permanent  work,  as  nec- 
essary or  advisable,  old  material  being  always  ordered  for  temporary 
and  new  for  permanent  work.  In  case  temporary  work  has  to  be  put 
in  where  permanent  work  goes  afterward,  due  care  should  be  taken 
that  the  temporary  work  may  not  interfere  with  the  permanent  work. 

In  making  repairs  across  streams  where  water  is  from  ten  to  thirty 
feet  in  depth  the  following  organization  is  recommended:  First. 
Unload  enough  material  to  start  work.  Second.  Start  a  gang  of  men 
framing  ties  and  one  end  of  stringers  and  sizing  both  ends,  sizing  the 
end  not  framed  back  thirty  inches.  Third.  Start  pile  driver  to  driv- 
ing. Fourth.  Have  foreman  and  ten  men  in  front.  By  the  time  the 
pile  driver  has  a  bent  of  piles  driven  the  foreman  has  his  st^ng  up 
and  height  on  the  piles,  and  at  the  last  blow  of  the  pile-driver  hammer 
the  straight  edge  is  put  on  and  two  men  to  each  pile  start  sawing  them 
off.  While  the  men  are  sawing  off  the  piling  the  driver  has  run  back 
for  a  cap.  When  the  piles  are  sawed  off  the  pile  driver  lowers  the 
cap  to  position  and  starts  for  stringers  for  one  side.  The  stringers  are 
lowered  to  position  and  the  driver  goes  back  for  the  other  side.  While 
the  pile  driver  is  gone  men  place  stringers  and  finish  drift  bolting  the 
cap.  The  other  stringers  are  then  lowered  to  position  and  the  pile 
driver  starts  for  a  panel  of  bridge  ties.  As  soon  as  bridge  ties  are  low- 
ered the  driver  goes  back  for  two  thirty-foot  rails.  These  are  placed 
on  ties  and  the  driver  goes  for  a  pile.  Note,  it  is  necessary  to  use  two 
rails  twenty  feet  long  and  two  ten  feet  for  temporary  work.  Thirty- 
foot  rails  do  not  always  work  to  good  advantage  on  fourteen  and  six- 
teen foot  spans;  they  are  either  too  short  or  too  long,  as  the  rails 
should  project  over  the  bridge.  While  it  is  gone  the  track  is  spiked, 
bolted,  gauged,  and  lined  up.  At  this  point  there  is  generally  a  few 
minutes*  delay  of  driver  waiting  for  men  to  get  through.  Then  the 
driver  starts  driving  the  next  bent.  While  driving  this,  two  of  the 
men  in  front  are  sawing  off  the  ends  of  the  stringers,  getting  ready  for 
the  next  panel,  and  two  of  the  men  are  detailed  to  bore  and  bolt  up 
the  stringers,  so  as  to  keep  everything  safe,  and  so  it  goes  until  the 
gap  is  crossed.  I  wish  to  state  that  of  the  ten  men  that  work  in  front 
of  the  pile  driver  each  man  has  his  part  to  look  after.  While  the  pile 
driver  is  driving  the  next  bent,  one  man  should  see  that  angle  bars, 
track  bolts,  drift  bolts,  and  tools  are  ready  for  the  next  bent.  Two 
men  sawing  off  stringers,  five  men  putting  up  ledger  boards  and  stag- 
ing, putting  on  sway  braces  and  bolting  up  same.  The  other  two 
men  are  back  boring  and  bolting  up  the  chord.  They  should  have 
turn  buckles  to  pull  bents  square  with  the  track  and  to  pull  the  piles 
into  place.  All  caps  are  bored  out  on  the  dump  for  sway  brace  bolts, 
and  the  gang  there  should  do  all  the  unloading,  framing  of  material 
and  piling  same  after  framed  for  the  pile  driver  to  pick  up.  A  fore- 
man and  nine  men  can  do  this  and  keep  material  prepared  for  a  day 
and  a  night  gang;  note,  one  man  should  be  detailed  from  this  gang  to 
file  cross-cut  saws  for  the  pile  driver  and  the  two  bridge  gangs.  There 
is  no  reason  why,  with  proper  management,  they  cannot  drive  and 
complete  six  to  ten  panels  of  bridge  work  every  ten  hours,  and  at 
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night  three  to  five  panels  of  permanent  work.  As  the  night  gang  has 
to  do  all  the  chan^ng  and  coaling-up  on  their  own  time,  there  will 
necessarily  be  considerable  loss  of  time  to  them  and  slower  work  on 
account  of  the  darkness.  If  night  work  is  done  it  will  be  necessary  to 
have  an  extra  engine  tank  for  water  for  pile  driver  and  locomotive. 
The  locomotive  should  be  arranged  to  take  water  from  the  pile-driver 
tank  to  avoid  running  for  water  from  6  a.  m.  to  7  p.  m.,  or  from  7 
p.  m.  to  7  a.  m. 

In  temporary  work,  where  only  three  piles  are  driven  to  the  bent, 
better  results  can  be  secured  and  fewer  men  are  required. 

There  are  roads  that  have  bad  washouts  where  it  is  necessary  to 
crib  in  deep  water,  though  they  have  a  road  driver  that  has  an  exten- 
sion of  six  to  eight  feet.  The  writer  recommends  that  they  have  two 
or  tliree  pieces  of  timber  twenty-four  by  twenty-four  inches  by  fifty 

feet,  Oregon  fir,  and  use  them  as  stringers,  projecting  them  over  the 
cap  ten  feet  or  more  and  laying  bridge  ties  and  track  thereon.  The 
driver  can  be  run  out  on  them  for  driving  a  bent  of  piles,  and  every 
time  one  has  been  driven  and  capped  the  stringers  can  be  readily 
moved  forward  to  drive  the  next. 

Repairs  to  embankments  badly  side  washed. 

There  are  several  different  ways  of  making  these  repairs.  One  is  to 
dig  down  the  remaining  embankment  and  bring  up  the  part  washed  to 
a  level.  It  is  necessary  sometimes  to  make  a  long  run-off,  so  that 
grade  will  not  be  too  steep,  as  the  fill  cut  down  is  often  six  or  eight 
feet  below  grade.  Another  way  is  to  build  around  the  break  what  is 
called  a  shoofiy.  This  is  very  often  done,  but  it  is  not  advisable  ex- 
cept in  extreme  cases,  as  the  cars  are  likely  to  run  off  the  track,  or  the 
train  to  break  in  two  parts  on  account  of  sharp  curves  and  steep 
grades. 

The  following  is  recommended  as  the  best  way  to  make  these  re- 
pairs: Where  embankments  are  half  washed  out  and  only  ten  feet 
deep  lay  one  sill  six  by  sixteen  by  ten  feet  longitudinal  with  track,  set 
plumb  posts  on  that,  put  caps  on  plumb  posts,  dig  out  bank  and  pro- 
ject caps  through  and  place  stringers  under  outside  rail,  resting  on 
caps.  The  stringers  carry  the  track  on  one  side  and  the  embankment 
on  tlie  other.  Where  the  washout  is  eighteen  feet  deep  set  up  a 
plumb  and  a  batter  post  on  sills  and  sway  brace  the  plumb  and  batter 
posts  to  the  cap.  By  putting  in  this  temporary  trestle  work  the  track 
IB  up  to  grade,  regular  trains  can  be  pulled,  which  cannot  be  done 
where  embankment  is  cut  down  or  shoofiy  is  put  in,  and  it  can  be 
filled  by  work  train  or  steam  shovel.  If  by  steam  shovel  and  side 
plow  only  a  few  section  men  will  be  required  to  handle  the  dirt:  on 
the  other  hand,  if  shoofiy  is  put  in  and  filling  is  done  with  the  steam 
shovel,  it  is  necessary  to  scrape  dirt  off  on  one  side  and  keep  raising 
track  up  and  throwing  in  line  to  get  it  back  on  its  old  centers  and 
grade.  This  will  require  a  large  force  of  men  and  will  cause  a  waste 
of  material  and  delay  of  shovel  unless  they  have  other  work  in  the 
vicinity.  It  is  the  same  with  embankment  cut  down,  as  a  large  num- 
ber of  men  are  required  for  raising  and  putting  dirt  under  the  track  to 
bring  it  up  to  grade. 

In  large  washouts,  where  road  beds  and  bridges  are  washed  out  for 
miles,  it  is  necessary  to  organize  a  track-laying  outfit  to  work  in  con- 
lunction  with  the  bridge  department.  And  it  is  often  necessarj'  to 
haul  bridge  material  on  wagons  several  miles  ahead  of  the  track  to 
rebuild  and  repair  bridges  so  they  will  be  ready  for  the  track-laying 
gang. 

Burnouts  are  treated  in  a  general  way  similar  to  washouts;  but,  as 
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a  rale,  there  is  no  water  to  contend  with,  and  driving  can  be  started  at 
one  end  and  frame  bents  at  the  other. 

Rapid  repairs  of  washouts  depend  to'a  great  extent  on  the  number 
of  men  and  convenienoas  fordoing  the  worlc. 

There  should  be  boarding  trains  at  all  large  washouts,  or  other 
arrangements  made  for  the  men  to  get  their  meals  regularly.  This 
should  be  looked  after  by  the  head  of  the  bridge  and  buQding  or  road- 
way deartment,  or  by  some  one  detailed  by  him. 

.     All  bridge  gangs  should  have  outfit  cars,  one  bunk,  one  tool,  and  one 
material  car,  so  as  to  be  ready  to  move  upon  short  notice. 

I  submit  herewith  exhibits  of  work. 

Exhibit  ''A,*^  showing  pile  driver  driving  an  outside  pile  having  one 
already  driven.    Bridge  eight  feet  high. 

Exhibit  **  B,^*  showing  ties  just  lowered  on  stringers  and  pile  driver 
starting  back  for  rails. 

Exhibit  ^'C,*'  showing  pile  driver  at  washout  driving  a  nineteen- 
panel  bridge  three  hundred  and  four  feet  long  in  from  fourteen  to 
seventeen  feet  of  water,  bridge  fourteen  feet  alj^ve  water.  Sixty  feet 
east  of  the  bridge  this  exhibit  shows  a  washout  in  fill  one  hundred 
feet  long  and  twelve  feet  deep. 

Exhibit  **D,''  showing  methods  of  repairing  side-washed  embank- 
ments. 

This  method  should  not  be  used  where  embankments  are  over  four- 
teen feet  high  without  three  ties  fourteen  feet  long  to  each  panel 
blocked  up  under  the  ends  to  support  the  track,  and  the  soil  then 
should  be  cement,  gravel,  or  clay.  It  may  be  necessary  in  some 
instances  to  put  in  an  extra  plumb  post  to  support  the  cap. 

GEO.  J.  BISHOP, 
Geii'l  Foreman  Bridges  and  Buildings, 

C.,R.  L  <fe  P.  By,  Co. 

APPENDIX. 

Organization  of  bridge  and  pile  driver  outfits. 

Each  bridge  gang  should  have  a  bunk  car,  tool  car,  and  flat  car.  On, 
the  material  car  snould  be  carried  one  panel  of  bridge  deck,  a  large 
assortment  of  1,  2,  and  3  inch  lumber,  and  staging  for  cutting  off  piles 
for  not  less  than  4  to  6  bents.  Under  the  tool  and  material  cars  should 
be  boots  for  carrying  tools  and  supplies.  In  the  tool  car  should  be 
carried  6  to  10  panel  of  bridge  bolts,  50  bridge  bolts,  and  a  large 
assortment  of  spikes  and  nails  and  the  following  tools: 

1  hand  car. 

I  push  car. 

1  velocipede  car. 

4  timber  dollies. 

1  track  dollie. 

1  hydraulic  jack,  10  tons. 

4  double-acting  telescopic  screw  jacks  14  inches  high.    BalPs  patent. 

1  screw  jack  8  inches  high. 

2  track  jacks,  Barrett  No.  1. 
1  medium  size  grind  stone. 

1  track  gauge. 

4  track  chisels. 

2  shackle  bars  for  7-8  inch  bolts. 

3  claw  bars.    Verona  pattern. 

6  octagon  steel  pinch  bars,  1 1-4  in.  x  5  ft.  4  in. 

5  spike  mauls. 
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2  8-mch  doable  face  lipmmers. 

2  14-lb.  doable  face  hammers. 
3^  chopping  axes,  4^  lbs.  each. 

3  clay  picks. 

12  maal  handles. 
6  sledge  handles. 
6  ax  handles. 
6  pick  handles. 

1  long  handled  shovel.  , 
6  short  handled  shovels,  No.  2. 

2  lumberman's  cant  hooks  without  end  spike. 

2  post  holes  diggers.  Eureka  patent. 

3  chisel  bars  Scinches  wide,  1  inch  thick,  and  6  ft.  long. 
2  15-inch  mouKey  wrenches. 

2  track  wrenches. 

4  S.  wrenches  2  ft.  long  for  two  kinds  of  3-4  inch  nuts,  jaws  1  5-16 
and  1  9-16  inches. 

2  1-inch  bridge  augers  with  cranks. 

6  7-8  inch  bridge  augers  with  cranks. 
2  5-8  inch  bridge  augers  with  cranks. 

7  cross-cut  saws,  5  ft.  long,  with  climax  handles.    '*  V  tooth  3-4  of 
an  inch  from  point  to  point.    H.  Disston's  patent. 

6  8-inch  flat  mill  files. 
1  large  size  garden  rake. 

1  boring  machine  with  3  augers;  one  1  inch,  one  1^  inch,  and  one 
2  inch. 

2  5-8  inch  chain  spider,  turn  buckle  36  inches  long,  2  5-8  chains  8  ft. 
long  attached  to  tarn  buckle,  with  grab  hooks  on  the  ends. 

1  )4  ^"^^  cable  chain  14  ft.  long,  grab  hook  each  end. 

6  )4  i°<2^  cable  chains  7  ft.  long,  grab  hook  one  end,  3-4  inch  ring 
4)4  inch  in  diameter  at  other  end. 

2  clamp  bolts  1  3-8  inches,  36  inches  long,  threads  cut  20  inches,  2 
nuts  each. 

2  damp  bolts  1 3-8  inches,  44  inches  long,  threads  cut  20  inches,  2 
nuts  each. 

4  cranks  to  fit  nuts  on  clamp  bolts. 

8  wrought  washers  5  x  5^  inches,  1)4  inch  hole. 

4  staging  hooks  5  ft.  long,  hooks  S}4  and  12  inches. 

3  pike  poles  16  ft.  long,  1 3-4  inches  one  end,  with  ferule;  other  end 
1 1-4  inches,  select  yellow  pine. 

2  16-inch  poles  11-4x1 1-2  inches,  select  pine,  S.  4.  S. 
6  straight  edges  16  ft.  long,  1 1-4  inches  thick,  and  10  inches  wide, 
full  length,  select  pine. 
2  10-inch  double  blocks,  Hartz'  patent  steel. 
2  8-inch  double  blocks,  Hartz*  patent. 
1 10-inch  snatch  block,  Hartz*  patent. 
2  hand  lines  50  ft.  long,  3-4  inch  rope. 
100  ft.  of  l>i  inch  rope. 
250  ft.  of  1  inch  rope. 
150  ft.  of  3-4  inch  rope. 
6  lantern  frames. 
6  white  globes. 
8  red  globes. 
6  red  nags. 
12  green  flags. 
24  track  torpedoes. 

4  2  gallon  oil  cans,  2  gallons  coal  oil,  2  gallons  black  oil,  2  gallons 
signal  oil. 

1 1-quart  oiler  with  short  spout. 
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2  water  pails. 
1  broom. 

1  water  ke^. 
1  wash  basin. 
1  dipper. 

3  torches. 

1  No.  8  MerrilPs  saw  set  for  single  tooth  cross-cut  saw. 
1  5-8  octagon  steel  drift  16  inches  long. 

1  6-8  inch  octagoy  steel  drift  24  inches  long. 

Pile  driver  outfit  organized  and  supplied  with  tools,  etc.,  as  follows: 

Train  crew: 
Conductor. 

2  brakemen. 
1  engineer. 

1  fireman. 
Pile  driver  crew: 
1  foreman. 

1  engineer  and  6  men. 
1  engine. 
1  caboose. 
1  bunk  car. 
1  tool  car. 
1  flat  material  car. 

1  flat  car  3  ft.  high  and  30  ft.  long,  to  go  under  extension  of  pile 
driver. 
1  twenty  ft.  extension  pile  driver. 
1  pile  driver  water  tank  with  connections  for  road  engine. 

Description  of  pile  driver  as  follows: 

Length  of  flat  car,  32  ft.  4  in. 

Width  of  flat  car,  9  ft.  10  in. 

Length  of  flat  car,  including  draw  heads,  33  ft.  6  in. 

Size  of  axles,  5  1-4x9. 

Size  of  journal  brasses  the  same. 

Distance  from  center  of  turn  table  to  ends  of  car,  16  ft.  2  in. 

Length  of  pile  driver  over  all  when  leads  are  raised,  61  ft. 

Widtli  of  pile  driver  over  all,  10  ft.  2  in. 

Length  of  engine  room,  26  ft.  10  in. 

Height  of  engine  room  from  floor,  7  ft.  9  in. 

Length  of  platform  outside  of  engine  room,  18  ft.  4  in. 

Length  of  angle  to  nose  of  driver,  16  ft.  10  in. 

Height  from  top  of  rail  to  top  of  head  block  on  leads,  86  ft. 

Length  of  leads,  35  ft. 

Size  of  leads,  7x9  oak. 

Size  and  length  of  channel  iron  on  leads,  2>^  sec^  x  7  sec.  x  32  min. 

Distance  between  leads,  20^^  in. 

Diameter  and  width  of  pulley  on  20  1-2  x  2  7-8. 

Weight  of  pile  driver,  86,600. 

Weight  of  pile  driver  on  rear  trucks,  41,600. 

Weight  of  pile  driver  on  front  trucks,  about  45,000. 

Weight  of  pile  driver  with  leads  raised,  about  48,000. 

Weight  of  hammer,  2,800. 

1  friction  pile  driver  engine,  Lidgewood  Mfg.  Co.,  No.  72,  SO  horse 
power. 

Boiler  42  in.  diameter,  96  in.  high,  48  ft.  of  the  top  swelled  out  to 
48  in.  diameter. 

Driver  should  have  solid  wrought  iron  turn-table  10  feet  in  diam- 
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eter,  and  should  turn  completely  around.  It  should  be  capable  of 
driving  20  feet  ahead  of  the  track  and  26)^  feet  at  right  angles  from 
center  of  track.  It  should  be  fitted  to  turn  by  friction,  air,  or  hand. 
Duplicate  parts  should  be  carried  for  whatever  is  likely  to  break  or 
give  way;  also  a  complete  outfit  of  tools,  as  follows: 

2  15  ton  hydraulic  jacks. 

4  telescopic,  double  acting  screw  jacks  14  inches  high.    Ball's  patent. 

3  track  jacks,  Barret's  No.  1. 

1  grind  stone,  medium  size. 

2  shackle  bars  for  7-8  inch  bolts. 

4  claw  bars.    Verona  pattern. 

0  octagon  steel  pinch  bars,  1 1-4  inch  x  5  feet  4  inches. 

1  track  gauge. 
4  spike  mauls. 

2  8  lb.  double  face  hammers. 
2  14  lb.  double  face  hammers. 
4  clay  picks. 

4  chopping  axes,  4}4  lbs. 

12  spiKC  maul  handles. 

6  sledge  handles. 

6  clay  pick  handles. 

12  ax  handles. 

2  long  handle  shovels. 

6  short  handle  shovels. 

6  lumberman's  patent  cant  hooks. 

2  15-inch  monkev  wrenches. 

4  S.  wrenches  2  feet  long  for  two  kinds  of  3-4  inch  nuts,  jaws  1  5-16 
and  1  9-16  inches. 

2  track  wrenches. 

2  1-inch  bridge  answers. 

6  7-8-inch  bridge  augers. 

2  5-8-inch  bridge  augers. 

4  5-feet  cross-cut  saws,  **  V  "  tooth  3-4  inch  from  point  to  point,  with 
climax  handles.    H.  Disston  &  Sons'  patent. 

12  8-inch  fiat  files. 

2  clamp  bolts  1  3-8  x  36  inch  threads  cut  20  inches,  2  nuts  each. 

2  clamp  bolts  1  3-8  x  40  inches,  threads  cut  20  inches,  2  nuts  each. 

2  clamp  bolts  1  3-8  x  44  inches,  threads  cut  20  inches,  2  nuts  each. 

6  cranks  to  fit  nuts  on  clamp  bolts. 

12  wrought  washers  5x5  inches,  }4  ^^^^  thick,  with  1)4  inch  hole. 

4  pile  clamps  6  x  10  x  16  pine.    S.  4.  S. 

2  5-8  inch  chain  spider  turn  buckles  36  inches  long,  with  two  5-8  inch 
chains  8  feet  long  attached  to  each  turn  buckle,  with  grab  hook  on 
one  end. 

2  1-inch  cable  chains  16  feet  long,  grab  hook  on  each  end. 

4  3-4-inch  cable  chains  16  feet  long,  with  grab  hook  on  each  end. 

1  3-4-inch  cable  chain  18  feet  long  and  grab  hook  each  end. 

1  5-8'incli  cable  chain  14  feet  lonflr,  grab  hook  each  end. 

2  5-8-inch  cable  chains  8  feet  long,  grab  hook  each  end. 
2  5-8-inch  cable  chain  4  feet  long,  grab  hook  each  end. 
2  20-inch  wooden  double  blocks  with  large  ring. 

2  16-inch  Hartz'  steel  double  blocks  with  rings. 
2  12-inch  Hartz'  steel  double  blocks  with  hooks. 
2  8-inch  Hartz'  steel  double  blocks  with  hooks. 
2  12-inch  Hartz'  steel  single  blocks  with  hooks. 
2  8-inch  Hartz'  steel  single  blocks  with  hooks. 
4  I8^inch  Hartz'  steel  snatch  blocks  with  rings. 
2  14-inch  Hartz'  steel  snatch  blocks  with  hooks. 
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2  12-inch  Hartz'  steel  snatch  blocks  with  hooks. 
2  10-inch  Hartz^  steel  snatch  blocks  with  hooks. 
1  bail  of  2-inch  manilla  rope. 
1  bail  of  13^  inch  manilla  rope. 

1  bail  of  1  1-4-inch  manilla  rope. 
400  feet  of  1-inch  manilla  ix>pe. 
400  feet  of  3-4-inch  manilla  rope. 

24  toggle  blocks  4x6  inches  x  4  feet  oak.    S.  4.  S. 

2  toggle  irons,  top  front. 

2  toggle  irons,  bottom  front. 

2  toggle  irons,  bottom  back. 

4  pike  poles  16  feet  long,  large  end  1  3-4  with  ferule;  the  other  1  1-4, 
common  select  yellow  pine. 

10  18-inch  poles  1 1-4  x  2  S.  4.  S.    Second  clear  pine. 

12  straight  edges  16  feet  long,  1  1-4  inch  thick,  10  inches  wide,  full 
length.    Second  clear  pine. 

6  pile  rings,  12  in.  inside  diameter. 

10  pile  rings,  14  in.  inside  diameter. 
16  pile  rings,  16  in.  inside  diameter. 
20  pile  rings,  16  in.  inside  diameter. 

25  pile  rings,  18  in.  inside  diameter. 

4  staging  hooks  5  feet  long,  hooks  S}4  and  12  inches. 

2  kegs  of  10-inch  boat  spikes. 

2  kegs  of  track  spikes. 

2  kegs  special  track  bolts  with  loose  nuts. 

2  kegs  60-penny  nails. 

1  keg  30-penny  nails. 

1  keg  10-penny  nails. 

2  steel  rails  4  1-4  in.  high,  20  feet  long. 

2  steel  rails  4  1-4  in.  high,  10  ft.  long. 
1  marlin  pin. 

1  car  couplin  20  ft.  long. 
6  lantern  frames. 
6  white  globes. 

3  red  globes. 
6  torches, 

1  locomotive  headlight. 

1  Lucigen  lamp  with  hand  compressor  and  fifty  feet  of  hose,  1,000 
candle  power,  made  by  Industrial  Light  Co.,  New  York. 

12  red  flags. 
12  green  flags. 

2  water  kegs. 
2  dippers. 

2  wash  basins. 

24  track  torpedoes. 

12  fusees. 

1  No.  3  Merrill  cross-cut  saw  set 

1  octagon  steel  drift  5-8  x  24. 

1  octagon  steel  drift  5-8  x  16. 

List  of  tools  for  pile  driver  engine. 

1 1  3-4  lb.  hammer. 
111-4  ball  pien  hammer. 
1  15-inch  Stillson  wrench. 

1  15-inch  monkey  wrench,  Coe's  patent. 

1  10-inch  monkey  wrench,  Coe's  patent. 

1  small  steel  wrench  for  eccentric  bolts  5-8  and  3-4  jaws. 

1  small  steel  "  S  "  wrench,  3-4  and  1  inch  jaws. 
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1  cold  chisel  8-4x8  inches. 

1  cold  chisel  1x8  inches. 

1  pair  pipe  ton^,  3-8  to  1  inch  pipe. 

1  pair  pipe  tongs,  1  to  2  inch  pipe. 

1  key  punch. 

1  packer  ratchet. 

4  drills,  1-2,  5-8,  3-4,  and  7-8  inch. 
1  half  round  file,  16  inch. 

1  flat  mill  bastard  file,  16  inch. 
3  lbs.  sheet  lead. 

3  lbs.  sheet  rubber  1-8  inch  thick. 
3  lbs.  sheet  rubber,  1-4  inch  thick. 

2  lbs.  asbestos  packing,  6-8  inch  round. 

1  ball  candle  wicking,  1-4  pound. 
12  gauge  glasses. 

12  lubricator  glasses. 

24  hand  hole  gaskets,  3  3-4x4  3-4. 

2  1  quart  oilers. 
1  tallow  pot. 

15  lbs.  tallow. 

5  gallons  coal  oil  in  can. 

3  gallons  black  oil  in  can. 
3  gallons  engine  oil  in  can. 
3  gallons  signal  oil  in  can. 
1  coal  pick. 

1  ash  hoe. 

1  fire  hook. 

1  scoop  shovel. 

100  feet  of  1  inch  steam  hose. 

%  dozen  3  inch  hose  clamps. 

^  dozen  1 1-4  inch  hose  clamps. 

200  feet  bell  cord. 

12  pinion  keys. 

1  steel  key  drift  16  inches  long. 

5  lbs.  waste. 


The  above  valuable  paper  was  received  too  late  to  be  read  in 
the  convention,  but  is  entered  as  part  of  the  Proceedings. 

No.   4— "Best  Method    of  Erecting  Plate    Girder    Bridges." 


BEST  METHOD  OF  ERECTING  PLATE  GIRDER  BRIDGES. 

Richmond,  Va.,  May  8,  1805. 

We,  as  superintendents  of  bridges  and  buildings,  and  committee 
appointed  to  write  of  this  subject,  know  how  essential  it  is  to  have 
girders  erected  as  cheaply,  with  as  little  delay  to  traffic  as  possible. 
I  will  first  discuss  the  manner  of  erecting  girders  on  new  roads,  with 
which  I  have  had  a  good  deal  of  experience:  I  erected  four  51,  two  44, 
and  one  69  foot  deck  plate  eirders  on  a  new  road  where  track  was 
being  laid.  Girders  arrived  before  track  had  reached  the  bridge  site, 
were  unloaded  on  scaffold,  level  with  floor  of  car.  I  then  had  them 
riveted  up  complete,  framed  ties  and  guard  rails  all  ready  to  put  on, 
then  put  up  temporary  trestle  to  enable  them  when  they  reached 
bridge  site  to  push  over  cars  of  rails  and  ties  sufficient  to  give  them 
employment  for  at  least  one  day  after  this.  I  then  loaded  girders  on 
flat  cars,  run  them  out  over  opening,  set  jacks  under  them,  took 
the  weight,  pulled  cars  from  under  them,  took  away  false  work,  then 


120 

slacked  tliem  down  to  the  proper  place.  In  doing  work  after  this 
method  it  affords  an  elegant  opportunity  for  good  riveting,  and  the 
track  force  experiences  no  delay  whatever  with  their  work.  This  is  a 
very  economical  way,  as  it  requires  no  engine,  traveler,  or  rigging, 
only  four  jacks  to  handle  girders. 

On  main  line,  or  where  traffic  is  to  be  contended  with,  it  is  impossi- 
ble to  adopt  any  regular  plan  by  which  to  put  in  new  girdera,  but  you 
have  to  be  governed  by  location  and  surrounding  circumstances.  I 
erected  several  girders  on  main  line  where  trains  were  running  regu- 
larly, in  the  following  manner:  I  received  a  70  foot  deck  plate  girder 
for  an  opening  where  abutments  had  been  extended  for  double  track. 
Siding  was  near  bridKC.  I  did  not  unload  girders,  but  jacked  them  up  on 
cars,  riveted  them  up  complete,  had  cars  pushed  out  on  main  line 
opposite  the  place  for  which  they  were  intended,  took  the  weight,  had 
cars  pulled  out,  slacked  girders  down  on  two  greased  rails,  pushed 
them  out  over  crib  of  blocking  clear  of  main  line,  and  lowerea  them 
down  into  proper  place  with  jacks.  This  was  done  very  successfully 
and  cheaply,  requiring  no  false  work  or  rigging,  only  four  jacks,  as  in 
the  case  mentioned  above.  This  work  was  done  with  regular  road 
force  of  eight  men. 

Thirdly,  I  erected  a  deck  plate  girder  on  double  track,  both  main 
lines.  Girders  were  50  foot  each  and  were  made  the  same  as  two 
single  ti*ack  girders,  and  askew.  Not  having  room  on  side  of 
bridge  to  put  them  together,  I  was  forced  to  do  this  at  the  end 
of  the  opening.  Being  at  a  place  where  I  could  get  one  track  for 
six  hours,  I  greased  the  rails,  pulled  the  girders  out  to  proper  place, 
took  off  rails  and  deck,  cut  down  piling,  slacked  girders  down  into 
proper  position  with  jacks.  Both  girders  were  put  in  place  complete, 
on  same  plan,  without  any  delay  to  trains.  Expense  of  labor,  $212.00. 

Fourthly,  I  put  in  a  double  track  through  plate  girder  span,  65  feet 
long.  This  was  a  very  heavy  span,  three  girders,  center  8  ft.  2  in. 
hign^  two  outside  ones  0  ft.  high.  The  span  was  askew,  and,  conse- 
quently, more  difficult  to  erect.  Only  one  track  was  in  use,  which  was 
on  piling,  the  grade  being  ready  for  the  other  track.  To  avoid  block- 
ing the  main  line  while  unloading,  I  cut  the  track,  ran  cars  off  on  new 
grade,  put  up  two  bents  of  trestle,  laid  stringers  across  with  rails  on 
them  and  then  pulled  girders  off  cars  endwise  on  their  flat  across  the 
opening  with  crabs.  They  were  then  set  up  with  jacks  and  riveted  in  floor 
system  for  one  track  then  in  use.  Old  structure  was  then  taken  out 
and  girders  pulled  into  position  with  crabs.  Having  accomplished  this 
I  then  unloaded  the  o.ther  girder  after  the  same  plan  and  flnished  it  up 
complete  for  the  other  track.  Twelve  men  did  this  at  a  cost  of  $560.00 
for  labor. 

The  last  girder  which  I  shall  mention  was  a  53  foot  three-track 
through  plate  girder.  Stone  work  was  built  for  five  tracks,  but  only 
two  were  being  used,  and  they  were  on  piling.  I  unloaded  all  girders 
from  cars  down  on  abutments,  riveted  them  up  for  two  tracks  then  in 
use,  and  put  ties  on  both  spans  complete  and  ready  for  rails.  These 
were  pulled  into  position  in  the  same  manner  as  those  referred  to 
above.  Girder  for  third  track  was  then  adjusted  and  the  whole  job 
was  executed  by  fourteen  men  at  a  cost  of  $384.00  for  labor. 

When  bridge  companies  put  in  girders  they  almost  invariably 
block  the  track  and  delay  trains,  I  think,  unnecessarily.  This,  in 
most  instances,  is  attributable  to  their  not  getting  everything  ready 
in  advance.  In  this  lies  the  secret  of  erecting  girders  successfully  and 
economically.  No  man  can  hold  onto  a  good  reputation  as  a  bridge 
man  on  the  Chesapeake  &  Ohio  Railway  if  he  stops  the  **  yellow 
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J.  M.  Statkn, 
General  Inspector  qf  Bridges, 
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Moved  and  seconded  that  the  report  be  received  and  spread 
upon  the  minutes.     Carried. 

Mr.  Andrews. — ^Before  going  into  the  discussion  of  the  reports, 
we  will  have  the  report  of  the  executive  committee.  Report  read 
by  Mr.  Cummin,  and  ordered  spread  upon  the  minutes. 

KEPORT  OF  EXECUTIVE  COMMITTEE. 

Your  executive  committee  would  respectfully  present  the  following 
report; 

1st.  Mr.  B.  F.  Bond  having  paid  up  all  back  dues  and  requested 
reinstatement,  we  would  recommend  that  his  request  be  granted. 

2d.  It  has  come  to  the  notice  of  this  committee  that  there  is  a  dif- 
ference of  opinion  among  the  members  of  this  Association,  in  regard 
to  the  authority  of  this  committee  to  change  the  place  of  meeting 
designated  by  the  Association.  Your  committee  would  suggest  that 
action  be  taken  by  the  Association  at  this  meeting  to  settle  this  par- 
ticular question  for  all  time. 

Mr.  Shane. — I  would  like  to  inquire  as  to  the  authority  of  the 
executive  committee  in  regard  to  meetings.  Such  an  emergency 
may  arise  another  year;  while  the  action  of  the  committee  in 
changing  the  place  of  meeting  may  have  been  a  wise  one,  yet  I 
think  the  question  should  be  taken  up.  It  is  a  matter  that  I  do 
not  want  postponed  until  after  a  large  number  of  the  members 
have  gone  home ;  I  want  the  sense  of  the*  association,  and  there- 
fore move  that  the  action  of  the  executive  committee  in  changing 
the  place  of  meeting  was  not  vested  in  them  by  the  constitution. 

After  discussion  it  was  decided  that  the  constitution  sustained  the 
executive  committee  in  chan^ng  the  place  of  meeting,  by  resolution 
offered  by  Mr.  Shane  and  unanimously  carried. 

Report  of  nominating  committee  read  by  Mr.  Markley ;  received 
and  ordered  spread  upon  the  minutes. 

We,  the  committee  appointed  to  nominate  officers  for  the  coming 
year,  beg  leave  to  make  the  following  report: 
Fresioent — ^W.  A.  McGoni^le. 
1st  Vice-President— L.  K.  Spafford. 
2d  Vice-President — James  A.  Stannard. 
8d  Vice-President— Walter  G.  Berg. 
4th  Vice-President — Joseph  H.  Cummin. 
Secretary— S.  F.  Patterson. 
Treasurer — George  M.  Beid. 
Executive  Members — A.  S.  Markley;  W.  M.  Noon;  J.  M.  Staten. 

Mr;Ai.drew8.-The  reports  of  committees  on  selection  of  sub- 
jects  and  auditing  not  being  ready,  we  will  proceed  to  the  discussion 
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of  reports  of  committees  at  our  last  annual  meeting.  All  the 
members  have  received  copies  of  our  proceedings  at  the  last 
annual  meeting,  and  have  had  ample  time  to  study  out  the  vari- 
ous questions  therein  and  we  feel  that  they  can  now  be  taken  up 
properly  and  intelligently. 

Mr.  Berg. — I  move  that  the  discussion  of  last  year's  subjects  be 
limited  to  fifteen  minutes  each,  unless  by  vote  of  the  association 
the  time  be  extended.     By  doing  this,  we  will  be  aided  in  getting 
through  our  work,  and  at  the  same  time  offer  an  opportunity  to  / 
each  member  to  bring  up  any  point  he  may  wish.     Carried. 

Mr.  Andrews. — Report  of  last  year  on  "  Depressed  Cinder  Pits  '* 
is  now  open  for  discussion. 

Mr.  Berg. — In  regard  to  cinder  pits,  I  desire  to  place  on  record 
in  our  proceedings  some  additional  information  which  I  have  col- 
lected during  the  year. 

There  is  a  hydro-pneumatic  ash  ejector,  described  and  illustrated  on 

Sage  602  of  the  December,  1808,  issue  of  the  American  Engineer  and 
\ailroad  Journal^  in  use  on  ocean  steamers,  the  principle  of  which 
might  be  utilized  to  remove  ashes  out  of  a  deep  pit  where  a  suitable 
water  pressure  and  subsequent  drainage  is  obtainaible. 

In  the  committee^s  report  on  "Depressed  Cinder  Pits,"  presented  at 
the  last  convention,  the  gravity  cinder  chutes  of  the  Soutiiern  Pacific 
Railway  at  San  Luis  Obispo,  Cal.,  were  described  on  page  54  of  the  "Pro- 
ceedings of  the  Fourth  Convention.^ ^  These  chutes  were  at  that  time 
not  in  actual  operation.  Since  then  they  have  been  put  in  use  and 
Mr.  William  Hood,  cliief  engineer.  Southern  Pacific  Railway,  wrote  on 
December  13,  1894,  that  these  chutes  are  working  most  successfully. 
He  states  further,  that  "the  engines  are  handled  as  usual  by  hostlers, 
who  clean  out  the  engine  ash-pans  in  the  usual  manner.  Generally 
they  clean  several  engines  before  washing  out  the  ash-pit  chutes, 
leaving  the  ashes  accumulating  until  the  chutes  are  about  full.  The 
hostler,  at  any  time  he  finds  convenient,  then  washes  out  the  accumu- 
lated ashes  from  the  chutes  into  the  dump  car,  which  stands  on  the 
dropped  track.  If  each  2  in.  valve  at  the  upper  end  of  the  pockets  is 
opened  full  and  at  once  shut,  the  ashes  will  have  been  moved  into  the 
dump  car  from  the  chute  served  by  that  particular  valve  during  the 
process.  The  water  pressure  is  about  80  lbs.  There  is  very  little  water 
used  and  the  hostlers  do  the  work  of  handling  the  valves  along  with 
their  other  duties.'' 

It  would  also  seem  desirable  to  record  that  the  Southern  Pacific 
Railway  has  introduced  at  Oakland,  Cal.,  during  the  past  year,  auto- 
matic buckets  for  handling  cinders,  which,  according  to  my  informant, 
"save  one-half  the  labor  required  originally  for  shoveling." 

Mr.  Markley. — It  is  not  desirable  to  allow  the  ashes  to  re- 
main in  the  pit  while  three  or  four  engines  are  run  through. 
Where  the  pits  are  built  of  stone,  the  intense  heat  that  ac'cumu- 
lates  from  these  ashes  is  very  liable  to  injure  the  stone,  and  will 
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in  a  veiy  short  time  cause  tbem  to  deteriorate  and  burst  from  the 
heat  and  cold  water  together.  We  have  had  that  experience  where 
we  had  erected  them  of  sand-stone.  Where  the  stones  get  extremely 
hot  and  then  have  cold  watw  poured  on  them,  they  will  eventually 
crumble  to  pieces.  We  always  clean  the  ashes  after  each  engine, 
turning  a  hose  into  the  ash-pan  and  extinguishing  nearly  all  the 
fire  in  the  ashes.  As  to  that  particular  part  of  the  report,  quoting 
from  the  chief  engineer  of  the  Southern  Pacific  Railway  as  to  their 
practice,  I  think  there  is  a  defect  in  that  they  allow  several  lots  of 
ashes  to  accumulate  before  they  sluice  them  down  the  chute  into 
the  dump  car. 

Mr.  McNab. — If  you  tried  sluicing  ashes  down  into  a  car  in  cold 
weather,  they  would  freeze.  It  would  never  do  in  the  neighborhood 
of  Chicago. 

Mr.  Peck. — I  would  like  to  know  if  the  trouble  from  stone  being 
damaged  by  heat  cannot  be  overcome  by  lining  with  brick,  and  if 
so,  if  it  would  not  be  economical  ? 

Mr.  Berg. — It  can  with  good  fire  brick ;  but  I  question  whether 
any  character  of  brick  would  stand  heat  and  cold  together.  I  con- 
sider the  lining  of  pits  with  fire  brick  would  prolong  the  life  of 
the  pit,  but  I  personally  doubt  whether  it  is  practical  railroading, 
because  fire  brick  come  very  high ;  at  least  in  the  eastern  section  of 
the  country.  And  then  the  men  in  the  pit  shovelling  will  damage 
the  brick. 

Mr.  Eggleston. — Within  the  last  two  years  we  put  in  an  elevated 
ash  pit,  with  hard  brick,  and  then  a  coat  of  cement.  It  is  stand- 
ing there  to-day,  as  good  as  ever.  We  turn  half  a  dozen  engines  in 
there  at  a  time.  I  do  not  think  sluicing  would  do  in  the  north ;  it 
would  freeze. 

Mr.  Berg. — I  would  like  to  call  on  Mr.  Heflin  to  say  why  the 
proposed  cinder  pits  with-  water  sluices  were  not  put  in  on  his 
road  in  West  Virginia.  Any  physical  reasons  why  they  were  not 
put  in  ? 

Mr.  Heflin. — I  do  not  know  really  the  reason  why  it  was  not  put 
in;  I  ordered  the  iron  for  the  sluice  chutes  and  received  it,  but 
pending  the  time  to  do  the  work,  the  iron  was  ordered  away,  and 
the  work  is  just  as  it  was  this  time  last  year ;  but  I  would  say  that 
I  do  not  see  how  the  heat  could  affect  the  stone,  if  the  sluice  chute 
is  put  in  in  the  manner  we  proposed  to  do  it,  as  it  would  be  impos- 
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Bible  for  the  ashes  to  come  in  contact  with  the  stone.  Whether  this 
sluice  pit  will  be  finished  in  the  future,  I  am  unable  to  say. 

Mr.  Markley. — ^Another  thing  to  be  taken  into  consideration  is 
the  value  of  the  water.  In  Chicago  and  other  places,  where  we  g^t 
water  from  the  water  works,  we  are  obliged  to  pay  eight  and  ten 
cents  for  it,  and  it  would  be  a  question  whether  the  value  of  the 
water  would  overcome  the  advantages  of  the  pit. 

Mr.  Berg. — ^I  would  quote  from  a  letter  received  from  an  official 
of  the  Southern  Pacific,  that  by  opening  a  2  in.  valve  once  full  and 
then  turning  it  right  off  again,  the  amount  of  water  that  would 
pass  through, — ^there  being  a  valve  for  every  four  feet  run  of  the 
chute, — will  clean  the  entire  contents  of  the  chute. 

So  it  cannot  take  very  much  water, — water  pressure  force  of 
80  lbs. 

'^  Best  method  of  Bridge  Inspecting.*' — No  discussion. 

Report  on  '^  Maintenance  of  pile  and  frame  trestles." 

Mr.  Markley. — I  would  like  to  hear  from  some  of  these  southern 
gentlemen,  in  reference  to  creosoted  piles. 

Mr.  Mallard. — We  are  using  creosoted  piles.  At  Morgan  City 
we  have  a  bridge  about  1,700  ft.  long,  with  very  long  piling, — some 
135  ft.,  spliced.  We  have  the  piles  examined  every  year  by  a 
diver.  The  part  that  is  under  water  is  perfectly  solid.  So  far, 
I  have  known  of  only  two  piles  that  show  the  least  signs  of  decay ; 
the  decay  seems  to  be  where  the  sap  had  been  shattered  loose  from 
the  heart  by  the  hammer.  I  think  the  L.  &  N.  have  some  piles 
that  are  17  and  18  years  old. 

Mr.  Markley. — I  would  like  to  ask  the  cost  of  creosote,  per  lineal 
foot  of  piling. 

Mr.  Mallainl. — It  depends  entirely  on  the  amount  of  creosote.  It 
runs  all  the  way  from  $22.00  to  $26.00  per  1,000  ft  board  mea»> 
ure.  I  think  piling  cost  $27.00  to  $30.00.  We  have  our  own 
works  at  Houston  and  of  course  get  ours  cheaper.  On  pile  trestles 
of  15  ft  centres  we  make  a  floor  of  creosoted  10x12,  then  8  in.  of 
gravel  on  top  of  that,  making  a  continuous  road-bed.  The  L.  & 
N.  started  the  use  of  creosoted  timber  about  19  years  ago.  I 
think  about  three  years  ago,  they  examined  some  of  the  trestle ; 
found  them  perfectly  sound  after  15  or  16  yeara.     In  response  to 
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an  inqniry  as  to'  use  of  strmgers  on  15  ft.  openingrg  and  covering^ 
with  gravel,  Mr.  Mallard  stated  it  rendered  travelling  easier  and 
reduced  the  danger  from  fire,  gives  a  continuous  road-bed  and  is 
estimated  to  last  25  years. 

Mr.  Stannard. — It  will  require  a  great  deal  of  time  when  yon 
come  to  renew  them ;  it  will  cost  as  much  as  not  using  gravel ;  of 
course,  it  reduces  danger  from  fire.  The  K.  C,  F.  S.  &  M.  use  a 
2  in.  plank  between  the  tie  and  stringer,  filled  in  between  with 
gravel,  using  2x6  spiked  to  tie,  to  prevent  the  gravel  from  running 
out  to  prevent  danger  from  fire. 

Mr.  Markley. — ^In  coming  over  the  Illinois  Central,  I  noticed 
some  of  these  openings  and  could  not  understand  the  advantage ; 
it  would  seem  that  the  timber  would  rot  if  not  protected.  In  our 
country  we  have  to  commence  renewing  bridges  when  they  are  five 
or  six  years  old. 

Mr.  Mallard. — We  will  leave  the  solution  of  these  questions  to 
future  generations.  The  gentieman  overlooks  the  fact  that  on  por- 
tions of  our  road  we  have  openings  every  100  to  200  ft.  They  have 
the  old  French  system  of  giving  one  man  so  much  water.  Every 
man  has  to  have  his  water  under  his  own  control, — ^for  raising  rice. 
By  this  continuous  road-bed,  you  have  smooth  riding  track. 

Mr.  Berg. — ^When  the  creosoted  timber  is  used,  I  presume  it  is 
perfectiy  proper  to  let  the  maintenance  question  remain  for  future 
generations,  as  mentioned  by  Mr.  Mallard. 

Mr.  Cummin. — I  simply  want  to  say  that  there  is  a  gentieman 
here  who  is  not  a  member,  but  I  think  can  give  us  some  very  valu- 
able information,  if  he  was  called  upon, — Mr.  Collbran  of  the 
Atlantic  System  of  the  Southern  Pacific. 

Mr.  Andrews. — We  would  like  to  hear  from  Mr.  Collbran,  and 
shall  be  obliged  for  any  information  he  can  give. 

Mr.  Collbran. — ^The  first  creosoted  work  that  I  put  in  in  this  sec- 
tion about  twenty  years  ago  is  still  in.  Mr.  Mallard  has  mentioned 
that  we  have  a  good  sample  of  the  class  of  work  which  we  call  a 
ballast  deck.  Our  object  in  putting  this  in  specially  is  to  make  a 
continuous  track  and  prevent  the  bob  or  jump  at  the  end  of  each 
littie  opening.  There  are  no  bridges  in  the  section  of  swamp 
country  on  which  the  approaches  can  be  kept  up  without  continuous 
work.  We  have  a  great  number  of  continuous  decks,  which  we  use 
from  here  to  £1  Paso,     I  suppose  that  our  percentage  of  creosoted 
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timber.  New  Orleans  to  £1  Paso,  is  aboat  35.  The  economy  u  being 
demonstrated  to-day  by  the  amoant  of  timber  we  use  each  year. 
The  first  work  done  in  this  section  of  the  country  was  on  the  New 
Orleans  &  Mobile,  now  the  L.  Sc  N.  R.  R.  The  first  work  was  in 
1876,  twenty  miles  from  New  Orleans ;  the  piles  under  the  bridge 
are  to-day  the  same  as  when  the  work  was  done.  I  have  never  yet 
taken  out,  in  something  over  eight  years,  a  stick  of  creosoted  timber 
on  account  of  rot.  I  have  seen  a  few  rotten  creosoted  timbers,  but  I 
considered  same  due  to  defects.  If  it  commences  to  rot  before  you 
treat,  it  will  not  stop.  We  use  it  also  in  piling  piers  altogetiier  in 
this  country.     I  thank  you,  gentiemen,  for  your  consideration. 

Report  on  ^'  Best  track  scale  foundation." 

Mr.  Heflin. —  I  do  not  suppose  that  any  one  will  dispute  that  a 
good  stone  foundation  is  the  best  for  track  scales.  I  know  of  one 
that  was  put  in  35  years  ago,  still  good  yet ;  has  never  had  any 
repairs.  Of  course,  it  depends  somewhat  on  the  earth  you  have. 
Never  have  had  any  trouble  about  a  foundation  in  my  section. 

Mr.  Andrews. — For  the  benefit  of  the  gentlemen  who  have  not 
read  these  reports,  will  state  the  majority  report  they  favor  a  stone 
foundation,  and  the  minority  report  condemns  it. 

Mr.  Mallard. — What  are  you  going  to  put  under  your  stone 
foundation ;  dig  down  here  three  feet,  in  this  section  of  the  couih 
try,  and  you  g^t  a  well. 

Mr.  Markley. — ^We  have  on  the  line  of  our  road  some  twelve  or 
fifteen  track  scales.  There  is  not  one  of  these  twelve  or  fifteen 
that  have  a  stone  foundation.  We  have  in  all  cases  driven  pile 
foundation.  We  find  it  cheaper  to  drive  piling  than  to  have  a 
stone  foundation  from  the  fact  that  stone  is  liable  to  shatter.  We 
drive  21  piling  under  each  scale,  using  timber  of  course  for  the 
superstructure. 

Mr.  Peck. — My  experience  is  that  concrete  foundation  for  scales 
is  better  than  either  stone  or  piling.  The  advantage  of  concrete 
foundation  is  that  when  you  dig  a  trench  you  can  fill  it  in  very 
readily,  and  there  is  no  possibility  of  water  coming  through,  while 
with  a  stone  foundation  this  is  not  the  case.  It  is  true  it  requires 
some  time  for  concrete  foundation  to  set  and  get  strong ;  where  we 
build  stone-work  and  want  a  g^ood  foundation,  we  almost  always 
place  concrete  under  it. 
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Mr.  Markley. — ^I  do  not  know  why  that  portion  of  the  committee 
that  made  the  minority  report  should  condemn  the  use  of  stone.  In 
some  sections  they  can  get  stone ;  in  others  it  is  not  to  he  had.  I 
have  put  in  a  numher  of  scale  foundations  and  have  used  stone  and 
hrick,  and  in  one  instance  drove  40  ft.  piles  with  grillage.  I  have 
huilt  quite  a  numher  of  scale  foundations  of  ruhhle  work  ;  they  are 
good  to  this  day.  As  far  as  condemning  stone,  I  think  it  is  the 
most  economical  where  it  can  he  obtained  in  suitable  sia^es.  The 
Cincinnati  Southern  put  in  a  large  track  scale  with  very  large  stone. 
They  concluded  to  remodel  the  yard,  which  necessitated  moving  the 
scales.  They  took  a  derrick  car  and  moved  the  foundation,  except 
the  pit,  which  they  filled  up.  If  a  stone  foundation  is  put  in  sub- 
stantially and  solidly  it  will  certainly  last  well. 

Mr.  McNab. — ^In  soggy  ground,  where  you  have  to  drive  piles  to 
get  a  foundation,  25  to  40  ft.,  concrete  will  not  do.  Everything 
depends  on  the  soil. 

Mr.  Peck. — No  matter  how  soft  the  material,  if  piling  will  hold, 
concrete  will  also  hold,  and  the  solidity  of  the  foundation  depends 
upon  the  size  and  thickness  of  the  walls.  Where  the  founda- 
tion is  very  soft,  the  area  of  the  walls  should  be  increased,  so  as  to 
secure  the  necessary  strength  to  prevent  them  from  going  down, 
or  straining. 

Mr.  Markley. — Of  course  concrete  is  used  very  largely  in  place 
of  timber  foundations.  Have  put  some  in  at  $2.35  per  yard, — 
the  cheapest  it  was  ever  done ;  masonry,  $4.50  per  yard.  An  85 
cubic  yard  job  cost  us  $175.00  for  the  stone. 

Mr.  MaUard. — ^We  drive  piles  here,  the  whole  ground  is  thoroughly 
saturated,  sometimes  at  a  depth  of  18  in.  it  is  almost  a  lake.  In  lots 
of  places  where  the  piles  are  too  short  the  buildings  have  gone  down ; 
30  ft.  piles  will  not  carry,  and  in  all  new  buildings  50  ft.  piles  are 
being  used.  The  custom-house  in  New  Orleans  is  a  sample ;  it  was 
put  in  on  mud-sills  and  one  end  has  gone  down  about  20  in.  more 
than  the  other.  I  think  the  foundation  should  depend  upon  the 
locality  in  which  it  is  put  in.  If  you  have  a  wet  country,  soft  soil, 
you  certainly  have  to  use  piles. 

Mr.  White. — I  have  never  used  concrete  for  scale  foundations, 
but  I  like  it  from  the  simple  fact  t^t  I  have  put  in  quite  a  lot 
of  machinery  in  railroad  machine  shops,  such  as  shears  and  heavy 
machinery.     In  veiy  soft  bottom  where  I  can  get  sufficient  surface 
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of  gravel,  I  use  4x12  or  6x12.  We  have  some  foundations  that 
have  been  in  for  fifteen,  sixteen,  eighteen,  and  twenty  years,  and 
the  master  mechanic  informs  me  that  they  have  never  stirred ;  just 
as  level  as  when  they  were  put  in.  I  do  not  see  why  concrete 
would  not  be  very  good  for  scale  foundations  as  well  as  for 
machinery,  as  it  stands  the  vibration. 

Mr.  Damon. — I  have  put  in  scales  in  Tennessee  and  in  Maine. 
In  one  instance  I  used  piling,  and  in  the  other  concrete.  In  Arkan- 
sas, in  one  instance  I  used  piling,  and  in  the  other  concrete;  in 
Maine  I  did  not  use  piling ;  used  timber  foundation.  I  think  in  all 
cases  you  have  to  adapt  yourself  to  the  situation ;  whether  it  requires 
a  pile  5  ft.  long  or  25  ft. 

Mr.  Mallard. — ^I  would  like  to  ask  Mr.  White  if  any  of  these 
foundations  were  in  Texas  ? 

Mr.  White. — ^Yes,  sir.  Part  of  this  work  that  I  put  in  twenty- 
two  or  twenty-three  years  ago  was  in  very  soft  ground ;  not  more 
than  half  the  length  of  the  machine  shop  from  there  it  was  hard. 
I  used  a  very  wide  foundation  for  concrete  in  one  case ;  in  the 
other  did  not  use  anything  at  all.  In  Texarkana,  I  drove  piling, 
a  cluster  of  piles,  then  used  concrete  as  Mr.  Peck  speaks  of.  For 
turn-table  pits  and  walls,  I  drive  piling,  fill  the  intervening  space 
with  concrete,  cut  off  the  piles,  and  fill  right  up  to  the  top. 

Mr.  Markley. — Was  there  not  some  danger  of  the  piles  rotting  ? 

Mr.  White. — No,  sir ;  the  piles  are  completely  covered  with  con- 
crete. We  all  know  it  is  at  the  surface  of  the  ground  that  the  pile 
rots, — ^as  the  seamen  say,  between  wind  and  water.  We  invaria* 
bly  cut  our  piles  off  below  the  surface.  Have  never  known  piles  to 
rot  when  cut  off  this  way  and  covered  with  concrete. 

Mr.  Mallard. — ^It  depends  a  great  deal  on  the  character  of  the 
country  you  have  to  deal  with ;  if  you  go  out  in  this  arid  country, 
where  the  soil  is  dry,  the  piling  would  rot  in  the  ground. 

Mr.  Kelleher. — ^I  have  had  a  great  many  scale  foundations  ;  and 
it  is  all  owing  to  the  nature  of  the  soil  as  to  what  you  use.  I 
have  often  laid  them  in  brick,  and  found  no  settlement  whatever. 
It  is  entirely  owing  to  the  nature  of  the  soil. 

Mr.  Hanks. — I  consider  a  stone  foundation,  if  properly  con- 
structed, covered  with  Portland  cement  and  properly  drained,  is 
the  best.  I  would  like  to  say  for  the  information  of  the  members 
that  the  F.  &  P.  M.  road  have  a  scale  tester,  they  keep  it  in  a  car 
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with  the  weights ;  with  this  car  they  can  raise  the  scales  two  feet 
and  a  half  very  readily,  and  with  the  use  of  blocks  this  will  allow 
yoa  to  take  your  scales  apart,  clean  them  up,  brash  them  off,  and, 
if  yon  please,  paint  them,  and  lower  them  again.  It  saves  a  great 
deal  of  expense,  by  having  a  test  car  that  we  can  ship  from  one 
point  on  the  road  to  another ;  let  the  weigh  master  test  the  scales 
and  report  the  weights  to  the  tester.  The  tester  does  not  have  to  go 
with  the  car,  unless  work  is  necessary. 

Mr.  McNab. — ^This  sunmier  we  have  built  four  scale  founda- 
tions ;  three  of  them  were  built  out  of  rather  soft  stone,  sand-stone, 
and  the  other  out  of  hard-heads.  Up  in  our  country,  in  the  spring 
of  the  year,  the  sun  melting  the  snow  and  it  freezing  again  at 
night,  affects  the  stone,  not  at  the  bottom,  but  at  the  top,  causing 
it  to  crumble.  We  have  been  getting  hard  stone  for  all  scale 
foundations  that  we  have  put  in  for  the  past  four  years.  In  fact; 
none  of  these  scales  have  lasted  four  years.  In  putting  them  in,  I 
think  the  climate,  weather,  and  the  material  that  you  use  have  a  deal 
to  do  with  the  kind  of  foundation. 

Mr.  Austin. — I  think  you  should  adapt  yourself  to  the  soil.  I 
put  in  a  scale  eight  years  ago,  driving  piling.  Where  the  stone  is 
either  Rockport  or  Quincy  granite,  which  freezing  does  not  seem  to 
hurt,  it  makes  a  good  foundation ;  in  soft  material,  I  drive  piling, 
catting  them  off  about  four  feet  from  the  surface,  where  the  salt 
water  strikes  them,  through  marshy,  murky  stuff,  then  use  granite 
and  top  off  with  hard-burned  brick.  Some  put  in  there  eight  years 
t^  have  never  had  anything  done  on  them. 

Reading  of  report  of  auditing  committee. 

AUDITING  COMMITTEE  REPORT. 

■ 

New  Orleans,  La.,  October  15,  1805. 

To  the  President  and  Members  of  the  American  International  Associor 
tion  of  Superintendents  of  Bridges  and  Buildings : 

The  auditing  committee  would  respectfully  report  that  they  have 
caref  ullv  examined  the  books  and  vouchers  of  the  secretary  and  treas- 
urer and  find  the  same  correct. 

Received  for  dues $144.00 

First  assessment 6.00 

Second  assessment 65.00 
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New  membership $65.00 

Received  for  advertisements 285.50  $585.50 

Credited  by  voucher $585.50 

J.  M.  Staten. 

G.   W.   HiNMAK. 

J.  H.  Marklet. 
Report  received  and  committee  discharged. 


WEDNESDAY  MORNING  SESSION,  OCTOBER  16,  1895. 

Mr.  Andrews. — Report  No.  10, — ^'Interlocking  Signals."  We 
have  heard  nothing  as  yet  from  Mr.  Travis,  and  the  only  member 
of  that  committee  present  is  Mr.  Hefiin.  The  question  before 
you  is  whether  the  committee  .should  be  continued,  or  the  subject 
passed  by. 

Moved  and  seconded  that  the  subject  be  passed.     Carried. 

Mr.  Andrews. — The  next  subject  is  that  which  was  laid  on  the 
table  yesterday.  Mr.  Hall's  amendment  to  Article  IX,  Section  1, 
by  striking  out  the  words  ''  two  dollars,"  and  inserting  the  words 
*'  three  dollars,"  for  annual  dues. 

Mr.  Shane. — I  am  disposed  to  make  a  motion  on  the  subject,  but 
do  not  like  to  do  so,  until  I  am  a  little  better  informed.  I  would 
like  to  have  from  our  secretary  a  statement  of  the  annual  disburse- 
ments, our  finances  and  our  income. 

Discussion  of  Subject  No.  2, — '^  Methods  and  Special  Appliances 
for  Building  Temporary  Trestles  Over  Wash-outs  and  Burn-outs." 

Mr.  Shane. — It  seems  to  me  that  it  does  not  matter  which  plan 
is  adopted.  The  article  which  we  have  had  read  is  a  very  good 
one ;  as  far  as  the  question  of  erection  of  temporary  structures  is 
concerned,  it  depends  entirely  on  the  environments  and  the  judg- 
ment of  the  man  having  the  work  in  charge.  It  seems  to  me  that 
no  settled  rules  or  methods  could  be  laid  down  that  could  be 
adopted.  They  might  do  in  one  instance,  and  in  another  it 
might  be  necessary  to  use  something  altogether  diiferent.  I  see 
but  very  little  chance  of  discussing  this  question  at  all.  If  any 
member  reading  the  recommendations  of  the  committee  sees  any- 
thing he  might  adopt  at  any  time,  he  has  the  opportunity  of  taking 
advantage  of  it. 
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No.   4,—^*  Best   Method    of    Erecting  Plate   Girder   Bridges." 
Report  read  by  Mr.  Hinman. 

EvANSViLLE,  Ind.,  October,  1805. 

To  the  President  and  Members  of  the  American  International  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings. 

Being  a  member  of  your  committee  on  the  best  method  of  erecting 
plate  girder  bridges,  and  not  being  able  to  meet  with  the  committee, 
I  hand  you  a  plan  of  what  I  consider  one  of  the  best  methods  of  erect- 
ing plate  girder  bridges. 

First,  erect  false  work  (A)  at  each  end  of  the  span,  placing  the  top 
of  it  on  a  level  with  the  top  of  the  pedestal  rock,  on  the  piers,  then 
place  two  railroad  bars  of  track  iron  on  top  of  the  false  work  (A)  at 
each  end,  and  let  them  run  across  the  false  work  and  pedestal  rock. 
Then  lower  your  girders  down  onto  these  railroad  bars  and  place  your 
girders  in  the  same  position  they  should  be  when  in  the  bridge,  and 
put  in  your  struts  and  lateral  bracing,  rivet  them  up,  and  put  on  your 
ties  and  guard-rail,  and  finish  up  the  span  complete.  When  this  is 
done,  remove  the  old  bridge,  and  shove  the  new  bridge  into  place. 
This  is  very  easily  done  when  the  railroad  bars  are  well  oiled,  and  you 
will  find  that  the  girders  move  very  easilv. 

Note  the  post  (B)  placed  at  the  opposite  end  of  the  pier.  Build  a 
platform  near  this  post,  to  set  your  winch  on,  then  make  your  tackle 
fast  to  the  post  and  the  girder,  and  pull  your  girder  into  place. 

This  is  for  girders  sixty  feet  long  and  upwards.  Girders  from  thirty 
to  fifty  feet  may  be  pinched  into  place  with  pinch  bars. 

The  best  method  to  unload  the  girders  from  the  cars  is  to  put  up  a 
timber  bent  at  each  end  of  the  bridge,  and  use  a  winch  and  tackle  to  lift 
the  girders  off  the  cars  and  lower  them  down  onto  the  false  ^ork. 
Should  you  have  two  wrecking  cars  handy,  you  can  use  tJiem  to  unload 
the  girders  with,  but  the  timber  bent  is  the  cheapest,  and  usually  the 
safest. 

Respectfully  submitted. 

G.  W.  HINMAN, 

SupH  L,  dfc  N,  R,  R, 

No.  5, — "Best  and  Most  Economical  Railway  Track  Pile  Driver." 
Reported  progress  and  were  granted  more  time. 

No.  6, — "Sand  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  Including  Buildings." 

Mr.  Aaron  S.  Markley — If  there  is  any  gentleman  here  who  has 
a  steam  sand  dryer  in  operation,  I  would  like  to  hear  from  him. 

Mr.  Shane. — Unfortunately,  this  subject,  I  think,  does  not 
interest  us  as  much  as  a  whole  as  perhaps  a  few  individuals. 
Perhaps  a  large  majority  of  our  members  have  nothing  to  do 
with  sand  dryers,  except  to  erect  them.  Now.  on  our  system  we 
erect  them,  and  once  the  building  is  in  position,  we  have  nothing 
whatever  to  do  with  it.     The  motive  power  department  maintain 
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it  and  it  is  immaterial  to  as  how  it  operates,  whether  it  is  success- 
fol,  economical,  or  not ;  it  is  erected  and  off  our  hands.  I  believe 
this  is  the  case  with  the  majority  of  the  gentlemen ;  there  may  be 
a  few  who  have  to  maintain  them. 

Mr.  Markley. — The  drying  of  the  sand  b  for  the  company  by 
which  we  are  employed,  and  if  we  can  get  any  good  ideas  by  which 
we  can  help  our  master  mechanics,  it  is  our  duty,  as  we  are  all 
working  for  the  same  company,  and  the  money  that  pays  us  comes 
from  the  same  pocket.  While  I  have  not  myself  anything  to  do 
with  the  construction,  I  have  been  called  on  by  our  motive  depart- 
ment for  ideas  as  to  what  would  be  the  best  arrangement  at  our 
principal  points,  and  I  suppose  other  members  will  be  asked  the 
same  question. 

Mr.  Millener. — I  have  seen  a  great  many  sand  dryers,  but 
nothing  that  would  compare  with  those  we  have  on  the  B.  &  O. 
road  at  Washington,  Ind.,  designed  by  Mr.  Hall.  The  building  is 
of  brick,  immediately  at  the  end  of  our  coal  chute  incline.  At  the 
end  of  it  we  have  a  large  shed  to  store  the  sand  before  it  is  dried. 
We  fill  this  shed  in  the  fall  of  the  year,  by  hauling  sand  and  throw- 
ing it  in.  The  intention  at  first  was  to  run  the  sand  into  dump 
cars  and  dump  it  from  them  into  the  shed.  The  sand  is  put  into 
this  brick  building  and  dried  in  a  large  stove,  which  is  made  with 
a  hopper  of  sheet-iron  and  wire.  The  sand  is  dried  in  there 
thoroughly  and  then  run  into  two  bins  with  hopper  shaped  bot- 
toms. The  sand  is  run  into  a  chute  operated  by  the  upper  gearing 
of  the  elevator,  into  hopper  bottom  bins,  from  which  it  is  run  into 
engines, — by  a  4  in.  sand  spout,  similar  to  those  used  in  a  water 
tank.  One  man  does  all  the  work  of  elevating  the  sand ;  the  fire- 
man, when  the  engine  takes  sand,  moving  the  lever  and  letting  it 
into  the  dome.  We  have  blue  prints  of  it,  which  Mr.  Hall  intended 
to  send  to  this  meeting ;  for  some  reason  he  overlooked  it. 

Mr.  Eggleston. — We  have  here  a  few  blue  prints  that  I  sent  here 
of  what  is  used  on  the  Erie  System,  which  I  would  like  the  gentle- 
men to  look  at.  I  do  not  see  where  they  can  be  improved  on  much 
more  and  the  cost  of  handling  sand  reduced. 

Mr.  Heflin. — For  the  information  of  the  members  of  the  asso- 
ciation, I  can  only  give  a  little  experience.  I  have  three  or  four 
houses  on  my  line  in  which  we  dry  sand.  While  they  are  made  of 
different  material,  some  of  brick,  others  of  wood,  they  are  all  con- 
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structed  upon  the  same  principle.  We  haye  a  bin  about  18  ft.  wide^ 
36  ft.  long ;  at  the  end  are  a  couple  of  rooms  for  storage  of  the  wet 
sand.  In  the  center  room  we  have  a  coil  of  steam  pipe ;  at  the  other 
end  is  a  room  for  dry  sand.  The  sand  is  thrown  first  into  the  room 
for  storage,  then  shovelled  on  to  the  steam  pipes,  then  when  dry  it 
is  shovelled  through  a  screen  which  is  erected  across  the  building, 
then  shovelled  into  the  room  for  dry  sand.  The  fireman  runs  the 
engine  up  beside  the  building,  conveying  the  sand  to  the  sand-box 
by  buckets.  All  our  new  sand  houses  are  arranged  in  this  way.  We 
have  been  looking  for  some  means  by  which  we  might  handle  the 
sand  from  the  sand  house  to  the  engine  in  a  better  way,  for  instance, 
a  spout  as  was  mentioned. 

Mr.  Kelleher. — I  would  like  to  ask  the  gentleman  if  the  sand 
drying  process  is  under  his  charge. 

Mr.  Heflin. — ^No,  sir ;  I  construct  the  building,  the  motive  power 
department  dries  the  sand. 

Mr.  Kelleher. — T  think  the  remarks  of  Mr.  Shane  were  very  per- 
tinent, and  that  when  we  have  erected  these  buildings  our  part  of 
the  work  is  done. 

Mr.  MiUener. — Let  me  state  for  the  information  of  the  gentle- 
men one  thing  which  Mr.  Heflin  has  not  stated.  Mr.  Heflin  and  I 
have  the  honor  of  being  connected  with  the  same  company ;  we 
have  to  build,  and  maintain  the  sand  dryers ;  the  machinery  depai*t- 
ment  dries  the  sand. 

Mr.  Eggleston. — For  the  benefit  of  the  gentlemen  who  last  spoke* 
if  they  will  examine  the  £rie  blue  prints  they  will  find  a  very  good 
system  of  conveying  sand  from  the  house  to  the  engine  through  con- 
veyor. 

Mr.  Wallace. — I  would  like  to  ask  a  question  of  the  gentleman 
in  regard  to  this  drying  of  sand,  whether  these  buildings  are  con- 
structed by  the  methods  of  the  bridge  and  building  department,  or 
the  chief  engineer's  department,  and  the  drying  process  is  suggested 
by  the  B.  and  B.  department,  or  if  we  of  the  B.  and  B.  department 
are  taking  items  from  other  departments,  which  we  admit  we  are 
taking  from  our  department  of  other  roads.  But  the  question  is 
this :  now  if  we  erect  a  sand  dryer,  we  arrange  the  elevating  of  it 
and  other  portion  of  it ;  that  would  belong  to  the  B.  and  B.  depart- 
ment, provided  it  is  included  in  this  work.  It  seems  to  me  as  Mr. 
Shane  ha«  said,  that  it  is  a  thing  that  concerns  very  few  of  us. 
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Very  probably  we  are  furnished  with  a  plan  of  these  buildings  to 
erect  same  as  a  depot ;  possibly  we  are  asked  as  to  the  best  hand- 
ling of  it ;  we  know  but  very  little  about  it,  and  I  think  the  per- 
centage of  the  members  of  this  association  concerned  in  this  sand 
drying  business  would  not  amount  to  two  per  cent. 

Mr.  White. — I  have  no  recollection  in  all  my  experience  of  but 
once  having  to  invent  or  erect  a  sand  dryer  on  my  own  responsi- 
bility. I  do  not  mean  the  building  but  the  dryer ;  then  it  was  new 
work.  There  was  no  machinery  department  there  and  the  whole 
responsibility  was  left  to  me.  I  erected  just  a  common  sand  dryer, 
using  one  end  of  the  building  for  wet  sand,  the  stove  in  the  middle, 
simply  made  of  boiler  iron,  and  the  screen  before  the  dried  sand  at 
the  other  end.  It  seemed  to  answer  the  purpose  very  weU,  but  I 
paid  no  attention  to  it  after  it  was  built ;  merely  did  this  as  an 
accommodation. 

Mr.  Peck. — We  use  the  Plock  sand  drying  stove  on  the  Mo. 
Pac.,  and  I  believe  it  does  very  well.  They  have  made  some 
improvements  on  the  stove  in  the  last  few  years.  We  usually  dry 
our  sand  at  the  most  convenient  point  to  secure  it.  We  elevate  the 
sand  at  our  coal  chute,  shoveling  into  a  bin,  the  same  as  we  shovel 
our  coal  into  coal-bins, — elevated  sufficiently  to  enable  the  engineers 
and  firemen  when  they  run  on  to  the  coal  chute  to  take  sand  at  the 
same  time,  or  immediately  after  or  before  with  coal,  without  unnec- 
essary detention.  The  spout  is  raised  so  it  reaches  the  sand  dome 
of  the  engine  the  same  as  water-spouts  reach  the  tank, — delivered 
into  the  spout  by  a  valve,  so  that  it  makes  a  very  quick  method  of 
delivering  sand.  We  have  experimented  considerably  with  dif- 
ferent methods,  but  have  not  found  anything  that  was  very  satis- 
factory ;  in  fact  we  have  come  to  the  conchision  that  this  sand  dry- 
ing stove  is  the  best  method.  I  think  the  stove  should  be  entirely 
of  cast-iron, — sheet-iron  is  too  easily  warped  with  heat  and  causes 
extraordinary  expenses  on  account  of  repairs.  Even  the  pipes 
should  be  cast;  at  least  for  some  considerable  distance  from  the 
stove. 

Mr.  Wallace. — ^I  would  like  to  ask  Mr.  Peck  if  he  furnishes  this 
stove  to  the  B.  and  B.  department,  also  the  cost  of  them ;  and  if  he 
gets  reports  from  them,  whether  they  come  under  his  special  super- 
vision or  not 
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Mr.  Peck. — I  have  charge  of  the  erection ;  the  sand  drying  is 
under  our  master  mechanics. 

Mr.  Stannard. — Our  method  is  the  same  as  Mr.  Peck's. 

Mr.  Mallard  offered  one  of  the  Southern  Pacific  tugs  for  a  trip 
on  the  river,  and  stated  that  the  New  Orleans  Traction  Company 
had  very  kindly  offered  a  trip  over  their  lines,  hut  owing  to  the  dust 
the  offer  had  heen  declined  and  this  trip  gotten  up  instead. 

Mr.  Kelleher  made  a  motion  that  the  invitation  of  the  Southern 
Pacific  he  accepted,  provided  it  does  not  interfere  with  the  proceed- 
ings.    Seconded. 

Mr.  Berg. — I  think  we  all  appreciate  the  kind  offer  of  the 
Southern  Pacific  Railway  made  through  Mr.  Mallard,  and  would 
like  to  accept  it.  I  think,  however,  the  association  should  not 
actually  accept  the  invitation  to  go  as  a  hody,  as  we  would  have 
to  give  up  the  business  of  our  convention  this  afternoon.  We  are 
already  under  obligations  to  the  Southern  Pacific  for  the  trip 
extended  to  us  to-morrow,  which  I  think  we  will  take,  and  unless 
we  close  up  the  business  of  the  convention  to-day,  we  cannot  do  this ; 
with  a  proper  afternoon  session,  I  think  the  members  who  have  busi- 
ness or  who  wish  to  go  away  can  get  away  to-night,  and  those  who 
wish  can  go  on  the  excursion  to-morrow.  I  think  that  we  had  bet- 
ter stay  at  work  this  afternoon  and  finish  the  business  of  the  con- 
vention. Therefore,  I  move  as  an  amendment  to  the  motion  made 
by  Mr.  Kelleher  that  we  accept  the  invitation,  but  owing  to  the 
business  of  the  convention  in  hand  we  cannot«  attend  as  a  body. 

After  further  discussion  it  was  voted  not  to  accept  the  invitation 
in  a  body. 

Mr.  Hall's  amendment  to  the  constitution,  Article  IX,  Section  1, 
to  strike  out  the  words  ''  two  dollars,"  and  insert  ^'three  dollars"  be- 
fore annual  dues.     After  reading  of  statement  of  finances  by  the 

secretary,  Mr. ,  seconded  by  Mr.  Markley,  moved  that  the 

amendment  be  adopted. 

Motion  carried  unanimously. 

No.  3.  Strength  of  various  kinds  of  timber  used  in  trestles  and 
bridges,  especially  with  reference  to  southern  yellow  pine,  white 
pine,  fir,  and  oak. 

Mr.  Cummin. — It  seems  to  me  that  from  the  nature  of  the  com- 
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mittee's  report  on  this  sabject,  discussion  had  better  be  postponed 
until  the  next  annual  meeting,  because  I  fail  to  see  how  the  mem- 
bers can  discuss  the  question  intelligently  until  the  report  of  that 
committee  is  printed  in  full. 

Mr.  Kelleher. — I  fuUy  agree  with  Mr.  Cummin  that  the  report 
made  by  Mr.  Berg  is  elaborate  and  requires  study,  and  I  think 
should  be  understood  by  the  members  before  they  discuss  it.  I 
wish  to  say  in  addition,  I  have  here  in  the  room  fifty-three  speci- 
mens of  timber  that  I  would  be  glad  to  have  the  members  inspect, 
— long  leaf  yellow  pine  and  creosoted,  some  of  which  has  been 
twelve  years  in  service.  I  have  also  some  specimens  of  white  cedar 
obtained  from  a  tree  60  ft.  in  length ;  the  top  and  butt  are  there 
for  the  inspection  of  the  members. 

Mr.  Peck. — I  would  like  to  ask  Mr.  Berg  for  the  comparative 
safe  strain  of  white  pine  and  fir. 

Mr.  Berg. — The  comparative  ultimate  breaking  strain  of  white 
pine  and  fir :  in  tension,  7,000  lbs. ;  Douglass  yellow  fir,  12,000  lbs. 
In  compression  with  grain  white  pine,  5,500  lbs. ;  Douglass  yellow 
fir,  8,000  lbs.  Transverse  rupture,  extreme  fiber  stress,  white  pine 
4,000  lbs.,  Douglass  yeUow  fir  6,500  lbs.;  white  oak  6,000  lbs. 
Shearing  vrith  grain,  white  pine  400  lbs.,  Douglass  yellow  fir  600 
lbs. ;  white  oak,  800  lbs.  White  oak  in  tension  with  grain,  10,000 
lbs. ;  white  oak  compression  vrith  grain,  7,000  lbs. 

No.  4. — "  Best  method  of  erecting  plate  girder  bridges  " ;  report 
from  Mr.  Hinman,  and  appendix  from  Mr.  Staten. 

Mr.  Eggleston. — ^I  have  had  considerable  of  that  kind  of  work 
to  do  since  1890  ;  we  take  our  girders  anywhere  from  17  to  45  feet 
in  length,  set  them  to  one  side  on  temporary  bents,  rivet  them  and 
put  the  floor  system  in  complete,  and  then  get  the  use  of  the  track, 
puUing  them  in  in  forty  to  fifty  minutes,  may  be  an  hour  and  a  half, 
According  to  the  length  of  the  bridge.  We  have  put  in  some  82  ft. 
through  girders  in  almost  the  same  way ;  have  them  unloaded  and 
fitted  up  alongside,  take  out  your  girder  and  shove  them  over.  I 
have  never  had  a  bridge  yet  that  took  more  than  an  hour  and  thirty- 
five  minutes  to  put  in,  82  ft.  girders. 

Mr.  Reid. — About  a  year  ago  I  had  two  girders  to  put  in,  33  ft. 
10  in.  long ;  put  in  the  girder  on  the  south  track  first ;  riveted  the 
girders  altogether,  hitched  the  engine  on  to  the  girders  and  pulled 
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them  right  up  just  where  we  wanted  them,  took  out  the  false  work 
and  let  it  right  down  on  the  masonry;  had  no  trouble.  One  of 
these  girders  I  hauled  a  mile,  doing  the  work  the  same  day, — held 
the  track  one  hour  and  thirty  minutes.  I  put  in  ^rders  82  ft.  6  in., 
had  them  all  riveted  up  and  hauled  them  out ;  had  no  trouble  of 
any  kind. 

No.  8. — ^^  Best  method  of  spanning  openings  too  large  for  box 
culverts  and  in  embankments  too  low  for  arch  culverts." 

Mr.  Stannard. — I  would  like  to  hear  from  Mr.  Peck. 

Mr.  Peck. — ^I  do  not  know  that  I  have  anything  to  say  that  would 
be  of  interest  to  the  members  of  the  association,  but  would  state 
that  our  method  of  bridging  such  openings  is  to  build  stone  walls 
with  necessary  foundations  of  stone  or  concrete,  raise  the  walls  to 
proper  height  and  use  old  rail,  discarded  rails  from  the  track ;  span 
the  openings,  placing  the  rails  from  eight  to  twelve  inches  apart, 
according  to  the  width  of  the  opening.  The  space  intervening  is 
filled  in  with  concrete,  after  being  planked.  We  use  concrete  walls 
on  the  side,  level  up  with  the  base  of  rail,  fill,  and  after  leveling  off 
pack  with  cinders  to  a  depth  of  eighteen  or  twenty  inches,  and  place 
our  ties  the  same  as  on  ordinary  roadbed. 

Mr.  Aaron  S.  Markley. — Would  not  that  make  a  place  to  retain 
the  water,  or  do  you  provide  for  draining  the  water  ? 

Mr.  Peck. — In  answer  to  that  would  say  that  our  retaining  walls 
are  not  solid  at  the  end, — there  is  plenty  of  room  to  admit  of  the 
water  passing  out.  We  use  three  parts  of  sand  to  one  of  cement ; 
very  often  use  American  cement. 

Mr.  Middaugh. — I  would  like  to  ask  Mr.  Peck  if  he  has  tried 
large  iron  pipe  in  cases  of  this  kind,  and  how  it  would  compare  in 
cost  with  the  plan  he  speaks  of.  Seems  to  me  it  would  probably 
be  very  much  cheaper. 

Mr.  Peck. — ^We  usually  use  this  plan  where  pipe  is  not  practicable 
in  openings  from  six  to  twelve  feet.  Four  foot  pipe  is  as  large  as 
we  ever  think  of  using,  and  where  that  will  not  do  we  have  a  great 
many  openings  where  two  pipes  are  used,  but  it  is  troublesome  on 
account  of  debris  filling  them  up  and  blocking  the  waterways  ;  and 
find  it  important  to  leave  all  the  opening  possible  on  account  of  the 
liability  of  corn  stalks  and  other  debris  stopping  the  passage  of  the 
water. 
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Mr.  f^gleston. — Why  not  double  two  old  12  inch  eye-beams  on 
masonry  and  put  your  floor  system  on  that? 

Mr.  Peck. — We  frequently  use  eye-beams  because  we  most  always 
have  some  that  can  be  got  without  trouble.  We  use  them  where 
we  would  otherwise  use  old  rail. 

Mr.  Eggleston. — Do  you  truss  this  rail  any  ? 

Mr.  Peck. — Not  at  all. 

*  Mr.  White. — All  this  talk  that  I  have  heard  strikes  me  as  being 
applicable  to  old  established  roads.  I  would  like  to  get  some  views 
on  new  work.  I  am  unfortunately  connected  with  new  work.  We 
cannot  use  old  rail  for  the  simple  fact  that  we  are  just  starting  new. 
I  would  like  to  get  the  ideas  of  some  of  the  members  in  regard  to 
temporary  openings  for  new  roads,  three,  four,  or  five  years,  and 
would  be  very  much  obliged  for  the  information. 

Mr.  Mallard. — ^The  Southern  Pacific  use  a  system,  I  think,  some- 
where near  £1  Paso,  where  they  haye  irrigation  ditches ;  water  very 
nearly  up  to  the  rail ;  they  use  channel  iron  about  twelve  inches, 
riveted  up,  and  on  tlie  top  place  a  six  by  twelve,  to  which  the  rail 
is  spiked.     I  am  not  prepared  to  give  the  cost  of  this. 

Mr.  Eggleston. — On  permanent  work  and  through  girders  there 
is  a  floor  system  that  is  made  for  the  purpose.  You  can  get  your 
rail  within  12  inches  of  the  base  of  your  bridge  for  permanent  work. 

Mr.  Markley. — ^You  refer  to  the  Buckle  bridge,  do  you  not  ? 

Mr.  Eggleston. — ^Yes,  sir. 

Mr.  Markley. — ^I  would  like  to  ask  Mr.  Eggleston  what  he  uses 
on  the  Erie  where  there  is  not  room  enough  for  iron  pipe. 

Mr.  Eggleston. — ^When  we  cannot  put  in  iron  pipe,  we  use  a 
through  or  deck  girder  or  truss  bridge.  We  can  put  in  three  foot 
pipe  without  danger  of  its  becoming  stopped  up  with  wood  and 
debris  because  we  keep  our  right  of  way  clean. 

Mr.  Markley. — ^We  keep  our  right  of  way  clean,  but  it  comes 
from  the  woods. 

Mr.  Berg.— In  answer  to  the  question  of  Mr.  White,  what  to  do 
in  new  work,  temporary  new  work,  four  or  five  years,  I  should  say 
use  any  kind  of  trestle,  if  properly  constructed,  and  I  believe  this  ia 
what  you  might  call  standard  practice.  It  allows  the  work  to  be 
rushed  forward  to  complete  the  railroad  and  then  whenever  you 
find  the  finances  allow,  masonry  and  iron  construction  can  be  built 
much  cheaper  on  account  of  the  facility  with  which  material  can  be 
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brought  to  the  site  of  the  colvert.  In  regard  to  the  use  of  the  old 
rails  spoken  of,  I  am  an  advocate  of  their  use  in  a  simple  form,  by 
which  I  mean  when  used  without  too  much  shop  work  to  be  done 
on  them,  and  without  elaborate  castings  and  yokes. 

Mr.  White. — ^For  small  openings  that  we  haye,  what  is  the  most 
economical. 

Mr.  £ggleston. — I  like  Mr.  Mallard's  idea  of  using  channel  iron. 

Mr.  White. — The  information  I  want  is  where  we  have  no  channel 
iron ;  we  have  no  such  thing  as  old  rails. 

Mr.  Staten. — I  would  recommend  making  a  box,  where  he  uses 
good  timber  and  crosfr-ties,  and  put  them  in  wherever  he  can  use 
them ;  this  will  last  several  years.  These  boxes  you  can  have  made 
and  unloaded  and  set  in  the  track  wherever  you  prefer. 

Mr.  Berg. — I  think  Mr.  Staten  in  speaking  of  box  culverts  is 
getting  off  the  subject.  I  think  that  trestles  are  the  proper  form  for 
temporary  construction ;  you  can  make  your  span  wider  than  is 
required  so  that  when  the  time  comes  for  permanent  work,  it  can 
be  built  right  in.  That  is  where  another  advantage  of  the  trestle 
comes  in.     You  can  use  channel  iron  or  regular  floor  system. 

Mr.  Millener. — We  are  building  a  little  piece  of  new  work  at  the 
present  time,  where  the  fill  ranges  from  six  inches  to  eight  or  ten 
feet.  We  are  using  in  these  wide  places  pieces  of  old  fio9r  beams 
or  stringers  that  came  out  of  other  bridges.  We  have  taken  a  great 
many  old  iron  bridges  out  and  have  a  good  many  of  the  eye-beams 
from  nine  to  fifteen  inches  in  width,  which  we  are  utilizing  for  these 
wide  openings. 

Mr.  Peck. — For  the  benefit  of  Mr.  White  would  state  that  our 
standard  box  culvert  is  built  with  wooden  walls  and  covered  with  a 
big  fiat  stone. 

Mr.  Berg. — I  would  like  to  ask  Mr.  White  what  the  covering  is 
of  the  box  culvert  he  refers  to. 

Mr.  White. — We  make  our  box  culverts  for  twelve  feet  openings 
of  old  stringers.  As  a  little  information  for  the  members,  would 
say  that  in  this  southern  country,  Mr.  Peck  and  the  balance  of  us 
in  Texas  and  Missouri,  use  the  slabs  of  Bodak,  which  will  last  for- 
ever. We  cover  over  the  stringers  vrith  these  shavings  and  then  a 
covering  of  dirt,  and  have  no  further  trouble  with  it. 

Mr.  Berg. — ^Then  I  understand,  Mr.  White,  where  you  have  an 
opening  too  large  for  a  single  box  culvert,  such  as  is  generally  under- 
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stood  to-  be  covered  over  with  stone,  and  too  low  for  arched  culvert, 
that  you  adopt  a  system  of  double,  triple,  or  quadruple  timber  boxes. 

Mr.  White. — ^That  is  the  idea. 

Mr.  Stannard. — ^How  do  you  take  care  of  your  drift  wood  ? 

Mr.  Eggleston. — My  idea  of  this  is  to  get  in  your  masonry,  steel 
girders,  make  it  permanent,  and  your  management  will  never  re- 
gret it. 

Mr.  White. — Different  points  in  the  country  have  different  usages. 
We  have  to  use  timber  for  the  simple  fact  that  we  have  not  the 
rock;  you  have  to  use  rock,  perhaps,  because  you  have  not  the 
timber.  Another  thing,  our  management  will  not  go  to  the  ex- 
pense of  getting  us  rock  or  girders ;  aU  this  comes  after  we  are  an 
old  established  road.  I  am  working  for  a  new  road  where  these 
things  can  not  be  afforded. 

Mr.  Eggleston. — We  have  wood  in  the  north,  but  do  not  use 
it;  wooden  bridges  have  to  be  renewed  every  five  to  ten  years, 
while  iron  and  masonry  will  last  forever. 

Mr.  Millener. — Stone  is  a  scarce  article  with  us,  but  we  have  lots 
of  cedar.  Where  we  have  low  cxilverts  and  additional  openings  are 
necessary,  we  simply  make  double  or  triple  culverts, — ^that  is,  where 
we  cannot  bridge  over.  We  put  in  a  course  of  timber,  one  on  t6p 
of  the  other,  and  make  the  openings  wide  enough  and  a  number  of 
them. 

Mr.  Eggleston. — ^The  condition  of  your  roadbed  and  bridges  is  an 
advertisement  of  any  system.  The  best  of  your  people  will  ride  on 
the  hind  end  of  the  sleeper,  and  if  they  see  poor  structures  will 
make  comments.  If  you  have  first  class  bridges  and  maintain  them 
all  the  way  through,  it  will  advertise  your  road  all  over  America. 

Mr.  Berg. — I  agree  with  Mr.  Eggleston  as  to  the  value  of  first 
class  structures,  but  think  that  a  good  roadbed  throughout,  a  solid 
road,  is  more  desirable,  if  you  can  have  it  in  place  of  bridges.  On 
any  road  a  solid  roadbed  without  bridges  is  certainly  preferable  to 
bridges.  This  being  so,  I  think  that  in  our  discussion  we  have  lost 
sight  of  the  practical  value  of  the  structure  recommended  by  the 
committee,  viz.,  continuity  of  roadbed ;  another  advantage  is  in 
having  ordinary  track  forces  attend  to  the  track  at  this  point,  and 
not  having  another  bridge  on  your  right  of  way.  Of  course,  it  may 
save  the  labor  for  the  bridge  department,  but  it  certainly  is  an  im 
proveraent  in  railroading. 
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Mr.  Mallard. — On  these  ballast  openings,  we  have  a  depth  of  only 
25  inches,  track  tie  7  inches,  use  8  inches  of  g^vel,  and  13  pieces 
creosoted  10x12,  laid  on  piles  for  16  foot  openings. 

Mr.  Berg. — Another  advantage  of  the  solid,  continuous  roadbed, 
as  shown  in  the  plan  recommended  by  the  committee,  or  similar  to 
that  plan,  is  that  you  avoid  the  jump  that  invariably  takes  place  in 
going  on  to  regular  track  off  a  trestle,  which  point  Mr.  Mallard 
brought  out  yesterday  as  one  of  the  advantages  of  the  solid  deck 
being  adopted  in  this  section  of  the  country. 

Mr.  £ggle8ton. — I  would  like  to  ask  Mr.  Mallard  where  he  does 
away  with  the  jerk  on  marshy  ground ;  if  you  put  a  solid  roadbed 
on  the  trestle,  where  are  you  going  to  relieve  the  shock  right  at  the 
end  of  the  trestle  ? 

Mr.  Mallard. — We  do  not  get  any  shock ;  I  can  better  explain  to 
you  tomorrow  after  you  see  it ;  we  do  not  have  any  shock ;  we  have 
eight  or  ten  inches  of  gravel  under  the  ties;  continuous  roadbed 
running  off  the  trestle. 

Mr.  Berg. — Taking  the  words  of  Mr.  White,  I  think  that  the 
shock  is  removed  by  the  under  layer  of  ballast,  which  amounts  to  a 
cushion,  and  while  that  cushion  does  not  have  the  earth  underneath 
it,  but  solid  timber,  the  ballast  still  acts  as  a  cushion,  and  relieves 
the  shock  to  some  extent ;  there  is  also  more  mass  opposed  to  the 
shock,  which  reduces  the  effect  of  the  blow. 

No.  11. — "  Pumps  and  Boilers." 

Mr.  Eggleston. — ^I  would  like  to  have  this  brought  out  in  full ;  we 
expect  to  put  in  considerable  of  this  kind  of  work  in  the  near  future. 

Mr.  Aaron  S.  Markley. — On  our  line  we  use  nothing  but  Worth- 
ington  Duplex  pumps,  7  inch  suction,  6  inch  discharge ;  while  we 
have  a  lot  of  other  pumps,  they  have  been  left  over  from  long  ago. 
The  size  is  8x12x12,  manufactured  by  Fairbanks,  Morse  &  Go. ;  the 
manufacturers  have  their  own  number,  consequently  the  size  of  the 
pump  can  only  be  given  by  the  dimensions.  We  connect  all  of  our 
exhaust  pipes  into  the  suction  pipes,  thereby,  of  course,  preventing 
freezing  in  winter  time.  In  making  this  connection,  we  use  a  cast- 
iron  *^  Y,"  sufficiently  large  of  course  to  receive  the  exhaust  pipe. 
This  is  located  16  feet  from  the  pipes ;  we  have  tried  them  closer, 
but  it  will  suck  air,  and  cause  the  pump  to  jerk.  Tn  connection 
with  this,  we  now  use  a  second  discharge  pipe,  in  case  we  want  to 
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tarn  it  out  direct,  either  in  the  stack,  or  the  roof  of  the  huilding. 
The  dimensions  of  our  pumps  are :  Surface,  8  inch  water  end,  10 
inch  steam  end,  12  inch  stroke,  7  inch  suction  pipe,  6  inch  dis- 
chai^,'  with  a  capacity  of  18,000  to  20,000  gallons  an  hour ;  Cook, 
8  inch  steam  cylinder,  36  inch  stroke,  5f  inch  working  parrel; 
powney  douhle  acting  pump,  8  inch  steam  end,  24  inch  stroke, 
4f  inch  water  yalye.  A  description  of  our  huilding  is  submitted  by 
the  committee  on  this  subject. 

Mr.  Millener. — I  would  like  to  ask  if  any  of  the  members  are 
using  compressed  air  for  pumping  water.  Our  management  has 
bought  an  air  compressor,  but  I  have  never  used  one  of  them  my- 
self, and  do  not  know  of  anyone  that  does.  I  understand  that  the 
air  compressor  is  three  fourths  of  a  mile  from  the  well,  air  is  taken 
down  into  the  well  in  a  two  inch  pipe,  and  the  water  is  forced  back 
through  a  three  or  four  inch  pipe. 

Mr.  Berg. — As  there  are  just  fifteen  members  in  the  room,  and 
fifteen  make  a  quorum,  I  move  that  we  adjourn  the  discussion  until 
two  o'clock.     Carried. 


AFTERNOON  SESSION.— WEDNESDAY,  OCT.  16,  1896. 

Mr.  Andrews. — ^No.  11,  Pumps  and  Boilers,-— one  of  the  gentlemen 
asked  this  morning  relative  to  air  compressors  used  in  this  con- 
nection. 

Mr.  Heflin. — ^We  recently  put  in  one  on  my  division,  it  was 
manufactured  by  a  man  by  name  of  Reef,  of  Roanoke ;  has  been  in 
five  months  and  has  given  entire  satisfaction ;  put  in  at  a  station 
that  had  formerly  been  furnished  witb  water  by  a  pump ;  since  we 
put  it  in  have  had  no  trouble.  In  a  12  foot  fall,  we  have  raised 
water  about  fifty  feet.  They  are  the  best  thing,  where  you  can  get 
the  fall,  that  I  ever  saw,  for  the  work.  The  pump,  or  ram  rather, 
will  lift  the  water  thirty  feet  for  every  foot  of  fall  that  it  has  to 
drive  pipe.  In  those  that  we  use  the  drive  pipe  ia  four  inches,  dis- 
charge pipe  to  tub  is  two  inches.  Will  state  in  connection  with  this 
that  about  one  sixth  of  the  water  that  is  used  to  run  the  ram  is  con- 
veyed to  the  tub,  the  other  by  oscillation  and  re-action,  five  sixths, 
is  lost.  The  expense  of  keeping  them  in  repairs  is,  so  far  as  I  can 
learn,  very  little  ;  these  people  guarantee  to  keep  them  in  repair  for 
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five  dollars  a  year,  l^he  only  repairs  necessary  are  a  valve  in  the 
cylinder  air  chamber.  As  to  pomps,  have  a  variety,  Knowles, 
small  Erie,  Blake,  Cameron,  but  the  pump  that  gives  the  most  satis- 
faction is  the  special  No.  9  Blake  pump,  which  I  am  using  altogether 
in  ordering  new  pumps.  The  others  have  been  in  service  a  number 
of  years,  have  been  taking  out  three  or  four  a  year ;  have  thirty-nine 
water  stations,  at  most  of  which  I  have  two  pumps.  The  boilers  we 
use  are  from  twenty-three  to  forty-eight  inches  diameter,  outside 
measurement,  twenty-three,  twenty-six,  and  thirty-six  inch  grate 
bars.  Some  of  these  boilers  have  submerged  flues,  others  not.  The 
thirty-six  inch  boilers  have  twenty-three  inch  grates,  and,  ordinarily, 
will  run  one  of  our  No.  9  pumps  without  any  strain  of  the  boiler ; 
but  the  new  boilers  that  we  get,  for  emergency,  in  future,  are  forty- 
six  or  forty-eight  inch  boilers,  that  will  run  two  No.  9  pumps  very 
nicely  if  we  do  not  have  too  much  lift ;  and  this  is  a  thing  that  we 
do  not  have  a  great  deal  of,  except  in  two  places,  where  we  have  a 
great  deal,  nearly  the  capacity  of  the  pump,  thirty-three  feet. 

Mr.  Markley. — Mr.  Heflin  says  that  five  sixths  of  the  water  is 
lost ;  do  I  understand  that  it  is  gone  entirely,  or  is  it  returned  to 
the  tank  ? 

Mr.  Heflin. — No,  sir,  it  is  not ;  if  you  can  raise  a  dam,  say  six  feet, 
you  can  carry  the  water  180  feet,  a  certain  quantity ;  you  lose  five 
sixths  of  the  water  from  which  you  gain  your  power. 

Miscellaneous  business. 

The  following  resolution  was  offered  by  Mr.  Berg,  and  adopted : 

Whereas  a  moat  comprehensive  and  valuable  series  of  investigations 
into  the  properties  of  wood  and  tests  of  the  strength  of  our  commercial 
timbers  have  been  carried  on  in  the  Division  of  Forestiy  of  the  United 
States  Department  of  Agriculture ; 

Whereas  these  investigations  have  already  demonstrated  that  a 
most  decided  improvement  in  the  practice  with  timber  structures  and 
use  of  wood  and  a  saving  of  millions  of  dollars  worth  of  wood  material 
are  attainable  as  a  result  of  these  investigations; 

Be  it  ResoUedy  That  we,  the  AssociaUon  of  Railway  Superintend- 
ents of  Bridges  and  Buildings,  assembled  in  regular  session,  at  our 
Fifth  Annual  Convention  at  New  Orleans,  La.,  October  15,  1895,  en- 
dorse, as  railroad  officials  in  charge  of  the  construction  and  mainte- 
nance of  timber  structures  and  buildings  of  railroads  throughout  the 
United  States,  the  work  thus  inaugurated  by  the  United  States  goveni- 
ment  as  tending  towards  a  most  needful  and  rational  economy  of 
our  forest  resources  and  desirable  improvements  in  their  use,  result- 
ing not  only  in  a  great  saving  to  users  of  timber  throughout  the 
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country,  but  especially  offering  a  valuable  guarantee  for  the  absolute 
safety  of  properly  designed  timber  structures; 

Besolved,  Further,  that  we  ask  our  representatives  in  congress  to 
make  lil>eral  appropriations  for  the  continuance  and  more  rapid  ad- 
vance of  this  work,  in  order  to  secure,  as  quickly  as  possible,  the  much 
needed  information,  believing  that  the  government  alone  is  in  a  posi- 
tion to  secure  it  and  that  it  is  true  economy  to  provide  it  without 
delay; 

Resolved,  Further,  that  these  resolutions  be  transmitted  to  the  pre- 
sident of  the  senate,  the  speaker  of  the  house  of  representatives,  the 
secretary  of  agriculture,  the  chairman  of  the  committee  on  agriculture 
of  the  senate,  and  tlie  chairman  of  the  committee  on  agriculture  of  the 
house  of  representatives. 

Resolution  read  by  the  secretary  extending  thanks  of  the  associa- 
tion to  the  various  railroads,  press,  etc.,  adopted. 

Resolved^  That  the  thanks  of  this  association  be  tendered  to  the 
Southern  Pacific  Railway  Company,  the  Queen  and  Crescent  Railway 
Company,  the  Louisiana  Sugar  and  Rice  Exchange,  the  New  Orleans 
Board  of  Trade,  and  the  New  Orleans  Cotton  Exchange,  the  Pullman 
Palace  Car  Company,  and  the  management  of  the  Hotel  Grunewald,  for 
courtesies  extended  the  association. 

The  following  resolutions  were  read  and  unanimously  adopted  : 

Resolved.  Tliat  the  secretary  convey  the  thanks  of  the  association 
to  Messrs.  £.  H.  R.  Green  and  J.  L.  White,  and  the  Bridge  and  Building 
Department  of  the  Texas  Midland  Railway  for  the  handsome  banner 
presented  to  tlie  association. 

Resolved,  that  the  secretary  convey  the  thanks  of  tlie  association  to 
the  Shermin-Williams  Company  for  the  handsome  souvenir  badges 
presented  to  the  members. 

Resolved^  That  tlie  thanks  of  this  association  be  tendered  to  Mr.  James 
Stannard,  chairman  of  the  executive  committee,  for  his  services  in  secur- 
ing accommodations,  and  making  preparations  for  this  meeting,  and  also 
to  Messrs.  Charles  C.  Mallard  and  T.  H.  Kelleher,  the  resident  members 
forming  the  local  committee,  for  their  kind  efforts  in  providing  for  the 
hospitable  reception  and  facilities  accorded  the  association  and  its 
members  during  the  meeting. 

Resolved,  That  the  association  desires  to  thank  the  officers  for  their 
attention  and  efficient  conduct  of  the  business  of  the  association  during 
the  past  year  and  especially  to  express  its  warm  appreciation  of  the 
prompt  and  courteous  manner  in  which  the  outgoing  president,  Mr. 
George  VY.  Andrews,  has  guided  the  business  of  the  association  during 
the  present  convention,  as  also  the  careful  and  painstaking  work  of 
our  secretary,  Mr.  S.  F.  Patterson,  in  the  routine  work  of  his  office  and 
more  particularly  in  the  arduous  task  of  supervising  the  publication  of 
the  proceedings  of  the  last  convention. 

Resolved,  That  this  association  desires  to  express  its  appreciation 
and  thanks  to  all  non-members  of  the  association  who  have  rendered 
valuable  assistance  to  the  various  committees  in  the  preparation  of 
their  reports;  and  that  the  secretary  be  directed  to  transmit  these 
resolutions,  together  with  a  complimentary  copy  of  the  printed  pro- 
ceedini^s,  to  allsnch  parties  as  specified  by  the  cnairmen  of  the  several 
committees. 
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Resolved,  That  the  association  desires  to  thank  the  representatives  of 
the  technical  and  local  press  for  their  attendance  at  the  convention. 

Resolvedy  That  the  cnairmen  of  all  committees  on  subjects  for  in- 
vestigation be  required  to  present  their  reports  to  the  secretary  not  less 
than  one  month  prior  to  the  holding  of  the  annual  convention,  and 
that  the  secretary  be  directed  to  have  printed  copies  of  said  reports 
prepared  and  ready  for  distribution  to  the  members  and  the  technical 
press  on  the  first  day  of  the  convention. 

Mr.  President. — Under  the  head  of  miscellaneous  business,  I 
would  like  to  say  a  few  words  in  regard  to  one  of  our  members.  I 
allude  to  Mr.  John  Foreman  of  the  Philadelphia  &  Reading  R.  R. 
Since  our  last  meeting  at  Kansas  City,  two  events  have  happened  in 
hislif e  which  I  doubt  can  be  duplicated  in  the  life  of  any  railroad 
employee  in  this  country.  Last  January  he  celebrated  the  fiftieth 
anniversary  of  bis  continuous  connection  with  the  Philadelphia  & 
Reading  R.  R.,  and  last  week  he  celebrated  his  golden  wedding.  It 
seems  to  me  that  an  event  of  this  kind  should  not  be  allowed  to  pass 
unnoticed  by  this  association,  and  I  therefore  move  that  our  secre- 
tary be  instructed  to  write  a  suitable  letter  to  our  worthy  and  aged 
Brother  and  his  wife  congratulating  them  upon  the  long  and  happy 
life  they  have  spent  together,  and  expressing  the  hope  of  the  mem- 
bers of  this  association,  that  they  may  enjoy  many  more  years  of 
wedded  bliss  together,  and  that  at  our  next  meeting  we  shall  not 
only  have  the  pleasure  of  greeting  our  worthy  brother,  but  also  his 
estimable  wife. 

Motion  seconded  by  Mr.  Eggleston,  and  unanimously  adopted. 
Mr.  Andrews. — ^Under  the  head  of  miscellaneous  business,  I  wish 
to  call  the  attention  of  all  members  to  the  subjects  that  will  come 
up  for  discussion  at  the  next  meeting ;  in  doing  this,  I  desire  to  get 
some  information  for  the  gentleman  who  will  be  our  next  president, 
and  who  I  am  sure  will  make  a  most  excellent  one.  He,  unfortu- 
nately, has  not  been  able  to  be  with  us  at  this  time,  and  I  desire  to 
get  as  much  information  as  is  possible  in  the  formation  of  his  com- 
mittees. We  are,  however,  only  recommending  those  who  are  inter- 
ested deeply  in  particular  subjects,  and  I  desire  to  know  who  are  so 
interested  in  the  various  subjects  that  we  may  give  him  this  infor- 
mation to  assist  in  the  formation  of  his  committees  intelligently,  and 
with  justice  not  only  to  the  members,  but  the  benefit  of  the  associa- 
tion in  general.  I  hope  no  individual  members  will  have  any  delicacy 
in  stating  which  of  the  subjects  they  are  particularly  interested  in. 
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Committees  appointed  by  the  President  on  the  subjects  for  report 
as  follows : 

Ko.  1.  How  to  determine  the  size  and  capacity  of  openings  for 
water  ways:  Aaron  S.  Markley,  J.  S.  Berry,  C.  C.  Mallard,  J.  L. 
White. 

No.  2.  Different  methods  of  numbering  bridges:  A.  Shane,  W.  O. 
Eggleston,  J.  L.  Soisson,  O.  J.  Travis. 

No.  3.  Draw-bridge  ends,  methods  of  locking,  and  under  this  head 
including  locking  of  turn-tables:  H.  M.  Hall,  James  Stannard,  H. 
Middaugh,  C.  C.  Mallard. 

No.  4.  Protection  of  trestles  from  fire,  including  methods  of  con- 
struction: R.  M.  Peck,  T.  H.  Kelleher,  A.  McNab,  W.  M.  Noon,  G.  W. 
Hinman,  William  Berry. 

No.  5.  Local  stations  at  small  towns  and  villages,  giving  plans  of 
buildings  and  platforms:  J.  H.  Cummin,  N.  M.  Markley,  J.  H.  Mark- 
ley,  C.  &.  Worden. 

NO.  6.  Tanks,  including  frost  proofing,  size,  style,  and  details  of 
construction:  W.  O.  Eggleston,  W.  M.  Noon,  A.  McNab,  N.  W. 
Thompson. 

No.  7.  Shearing  of  rivets  on  plate  girders  and  cause  thereof:  J.  M. 
Staten,  R.  L.  Heflin,  J.  H.  Travis,  G.  M.  Reid. 

No.  8.  Best  and  uniform  system  of  report  blanks  for  bridge  and 
building  department:  G.  J.  Bishop,  W.  O.  Eggleston,  Onward  Bates, 
M.  Riney. 

No.  9.  Protection  of  railroad  structures  and  buildings  from  fire: 
Charles  Parsons,  R.  M.  Peck,  L.  K.  Spafford,  B.  T.  Mclver. 

On  Applications  for  membership:  H.  M.  Hall,  O.  <&  M.  R.  R.;  A.  C. 
Davis,  B.,  S.  &  T.  R,  R.  R. ;  R.  M.  Peck,  Mo.  Pac. ;  G.  W.  Hinman, 
L.  A  N.  R.  R. 

Special  committee  on  relief:  H.  M.  Hall,  O.  &  M.  R.  R. ;  J.  H.  Travis, 
I.  C.  R.  R. ;  G.  M.  Reid,  L.  S.  &  M.  S.  R.  R. 

For  selection  of.  city  for  next  meeting,  Detroit,  Denver,  Pitts- 
burgh, Seattle,  Wash.,  Fort  Worth,  Texas,  were  placed  in  nomina- 
tion and  seconded  ;  the  president  appointed  Messrs.  Eggleston  and 
Staten  tellers,  the  vote  being,  Chicago  16,  Detroit  5,  Denver  3, 
Pittsburgh  4,  Seattle  1. 

Mr.  Andrews. — Chicago  having  received  the  greatest  immber  of 
votes,  I  declare  that  city  the  place  of  our  next  annual  meeting. 

Mr.  White. — I  have  never  learned  whether  there  is  a  labor  com- 
mittee for  the  benefit  of  members  who  may  get  out  of  office ;  I 
would  like  a  little  information. 

^r.  Andrews. — If  Mr.  White  will  read  the  proceedings  carefully, 
he  will  find  a  special  conmnittee  on  relief.  This  committee  has 
made  no  report.  This  committee  was  appointed  for  affording  re- 
lief to  any  member  of  this  organization  who  at  any  time  is  out  of 
a  position,  and  anything  that  they  can  hear  of  they  will  advise  him 
and  endeavor  to  get  him  something  in  the  line  of  his  business ;  the 
committee  will  undoubtedly  be  continued,  as  it  has  been  for  the 
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past  four  years.  If  any  member  is  in  need  of  an  assistant,  or 
knows  of  a  road  that  needs  a  superintendent  of  bridges  and  build- 
ings, he  is  requested  to  inform  this  committee.  Liast  year  the  com- 
mittee presented  a  verbal  report ;  this  year  I  received  a  letter 
from  Mr.  Hall,  stating  nothing  to  report,  that  no  business  or 
applications  had  come  before  them  during  the  past  year. 

Mr.  Berg. — I  desire  to  call  the  attention  of  the  members  who  are 
not  as  fortunately  situated  as  I  am  as  regards  examining  publica- 
tions of  the  technical  press,  that  I  have  been  astonished,  without 
endeavoring  to  hunt  for  the  information,  to  see  such  great  use  made 
of  the  publications  of  this  association.  I  have  found  references  to 
our  publications  in  all  sorts  of  forms.  I  have  seen  whole  pages  of 
our  reports  copied  into  text-books,  giving  proper  credit  to  the  as- 
sociation. I  simply  mention  this  fact  so  that  we  can  all  congratu- 
late ourselves  on  the  extensive  use  made  of  our  publications.  For 
instance,  the  article  on  elevation  of  track  on  trestles,  was  quoted 
almost  verbatim  in  a  text-book,  also  extracts  from  the  report  on 
water  supply,  cinder  pits,  and  many  others  that  I  do  not  now  recall, 
but  it  simply  illustrates  the  value  that  the  outside  technical  and 
railroad  world  is  getting  from  our  reports. 

Mr.  Cummin. — I  am  glad  that  Mr.  Berg  has  brought  the  matter 
before  this  meeting,  because  I  think  the  facts  he  has  stated  should 
be  an  incentive,  not  only  to  the  chairman  but  the  members  of  any 
committee  that  will  be  appointed  during  the  ensuing  year  on  the 
different  subjects,  to  spur  them  on  and  do  a  little  better  and  more 
work  than  they  have  in  the  past,  if  possible. 

Mr.  Aaron  S.  Markley. — ^Another  thing,  if  all  the  members  will 
forward  to  the  chairman  of  the  committee,  without  waiting  to  be 
asked,  information  that  will  aid  the  committee  in  its  work. 

Election  of  officers : 

Mr.  Eggleston  was  delegated  to  cast  the  ballot  of  the  association 
for  the  following  officers  elected  unanimously : 

President — W.  A.  McGonag]e. 
First  Vice-President — L.  K.  Spafford. 
-Second  Vice-President — James  Stannard. 
Third  Vice-President—W alter  G.  Berg. 
Fourth  Vice-President — Joseph  H.  Cummin. 
8ecretary—S,  F.  Patterson. 
Treasurer — George  M.  Reid. 

Messrs.  Aaron  S.  Markley,  W.  M.  Noon,  J.  M.  Staten,  members  of 
the  Executive  Committee. 
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All  the  officers,  except  Mr.  McGonagle  who  was  ahsent,  accepted, 
and  were  declared  elected  hy  President  Andrews,  who  said, — 

If  the  president-elect  was  here,  it  would  next  be  in  order  to  con- 
duct him  to  the  chair,  and  as  he  is  not  here,  it  becomes  my  pleas- 
ant duty  to  induct  the  next  in  line,  Mr.  L.  K.  Spafford.  This 
should  be  done  in  case  anything  should  occur  to  our  president.  I 
therefore  request  Mr.  J.  L.  White  and  Mr.  W.  M.  Noon  t&  conduct 
Mr.  Spafford  to  the  president's  chair. 

Mr.  Andrews. — Mr.  Spafford,  I  want  to  say  to  you  personally 
that  it  affords  me  great  pleasure  to  see  you  enter  on  your  new  du- 
ties, and  it  will  afford  me  more  pleasure  next  year  to  see  you  take 
the  chair  permanently  for  the  following  year. 

Mr.  Spafford. — ^I  cannot  really  agree  with  you  in  the  matter  of 
taking  the  place,  for  fear  that  I  am  not  thoroughly  posted  on  such 
matters  to  do  the  chair  justice;  if  it  is  in  order  I  will  ask  you  to  con- 
tinue the  proceedings  until  the  close  of  the  meeting. 

Mr.  Andrews. — I  will  be  glad  to  give  Mr.  Spafford  any  assist- 
ance in  my  power,  and  if  the  members  have  no  objection  will  do  the 
work  as  suggested. 

Moved  by  Mr.  Cummin,  and  seconded  by  Mr.  Markley,  to  ad- 
journ until  the  next  annual  convention  unless  sooner  called  together 
by  the  Executive  Committee.     Carried. 
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COMMITTEES  ON  SUBJECTS  FOE  REPORT  AND  DISCUSSION  SELECT- 
ED AT  EACH  CONVENTION  SINCE  OBOANIZATION  OP  THE  ASSO- 
CIATION IN  18W. 

F1K8T  CoNYBNTioir,  St.  Louis,  Sbptsmbbb  25,  1891. 


Subjects.  Committees. 

1. 

!  Aaron  S.  Marklej, 
J.  B.  Mitchell, 
W.  R.  Damon. 

2. 

IH.  M.  Hall, 
W.  A.  McGonagle, 
O.  W.  MoGehee. 

S. 

Framing  and  Protection  of  Howe  Truss  and  Other   (  i'  ^^SfSSPiA^ 
Wooden  Bridges  against  Fire  and  Decay |  J'^  Markley . 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail-    (  j*o®Thom '^"^' 
road  Embankments {  j;  BVwallace. 

6. 

Water  Tanks  Complete,  including  Painting,  Pumps,    (  S*  ?'n^I!^^^' 
Pump  and  Coal  Houses,  Wells  and  Reservoirs |  g!  McNab.* 

6. 

(B.  F.  Bond, 
G.  M.  Hinman, 
James  DeMars. 

7. 

!J.  A.  Nicholson, 
Adam  McNab, 
C.  B.  Keller. 

8. 

!Geo.  M.  Reid, 
A.  J.  Kelley, 
H.  A.  Hanson. 

Sbcond  Convbntion,  Cincinnati,  O.,  Octobbb  18  and  19,  1892. 

1. 

{Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 
G.  W.  Turner. 

2. 

'  G.  W.  Markley, 
Turntable,  Best,  with  a  View  of  Economy,  and  Dura-   j  H.  F.  Martin, 

bllity,  and  Strength 1  James  H.  Travis, 

I  Charles  Walker. 

^  r  C.  E.  Fuller, 

Water  Columns,  Best,  Cheai>est,  Simplest,  and  Most    1  A.  S.  Markley, 

Durable ]  H.  N.  Spaulding, 

^  E.  L.  Cary. 

4. 

f  J.  E.  Wallace, 
Coaling  Stations,  including  Storage  Bins  and   for   I  C.  W.  Goooh, 

Coaltbg  Engines - i  O.  H.  Hlmman, 

I  J.  H.  Cummin. 

6. 

'  Geo.  M.  Reid, 

Crawling  of  Rails,  and  its  Effects  on  Structures I  ^b'  M?tehelf  * 

.  L.  s!  Isdell. 
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6. 

Guard  Ralls  on  Bridges,  Advantages  and  Disadvan- 
tages, and  Best  to  be  Adopted 


7. 

Platforms,  Height  and  Distance  from  Rail  and  Mode 
of  Construction 

8. 

Best  Bridge,  Wood,  Combination  or  Iron  from  130  feet 
and  upwards,  and  the  Best  Method  of  Reconstruc- 
tion  

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


O.  J.  Travis, 
Q.  McNab, 
J.  F.  Mock, 
J.  M.  Staten. 

'  James  Btannard, 

M.  Walsh, 
^    N.  M.  Marklej, 
.  Robert  Ogle. 

'  A.  Shane, 
^   Walter  Ransom, 

N.Potter, 
.  C.  G.  Worden. 

f  H.  E.  Gettys, 
8.  F.  Patterson, 
G.  W.  Hlnman, 
P.  A.  Watson. 


Thibd  Convention,  Philadelphia,  Pa.,  Octobbb  17,  18,  and  19,  1893. 

1. 

'  W.  G.  Berg. 

J  Abel  8.  Markley, 

I  G.  W.  Andrews, 

.  C.  E.  Fuller. 


3. 


Pumps  and  Boilers. 


4. 


Maintenance  of  Pile  and  Frame  Trestle. 


5. 


Depressed  Cinder  Pits  and  Other  Kinds 

2. 

'  G.  M.  Reid, 

Best  Method  of  Bridge  Inspection..  \  J;  m*  §Jf jf  **• 


E.  T.  Wise, 
.  J.  8.  Berry. 

'  G.  W.  Markley, 

G.  W.  Turner, 

J.  B.  Mitchell, 

.  J.  R.  Harvey. 

W.  A.  McGonagle, 
J.  H.  Marklev, 
Geo.  C.  Nutting, 
^  John  Copelano. 


O.  J.  Travis, 

The  Best  Scale  Foundation \  c?E.^wadley, 

[  T.  M.  Strain,  ' 


FouBTH  Convention,  Kansas  Citt,  Mo.,  Octobeb  16,  17,  and  18,  1894. 

1. 


Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  Washouts  and  Burnouts 


8. 


Strength  of    Various     Kinds  of    Timber  Used   in 
Trestles  and  Bridges,  Especially  with  Reference  < 
to  Southern  Yellow  Pine,  White  Pine,  Fir  and  Oak.. 

4. 


Best  Method  of  Erecting  Plate  Girder  Bridges. 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 

B.  H.  R.  Green. 

R.  M.  Peck, 
G.  J.  Bishop, 
A.  B.  Manning, 

C.  D.  Bradley. 

W.  G.  Berg, 
J.  H.  Cummin, 
John  Foreman, 
H.  L.  Fry. 

H.  M.  Hall, 
J.  M.  Staten, 
G.  W.  Hlnman, 
J.  N.  PuUen. 
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6. 

Best  and  Most  Economical  Bailway  Track  Pile 
Driver 

6.    ' 

Sand  Dryers,  Eleyatora,  and  Methods  of  Supplying^ 
Sand  to  Engines,  indndlng  Buildings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate  Girders  and  Lat- 
tice Bridges  for  Spans  from  60  to  110  feet. 


8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Calverts,  and  in  Embankments  too  Low  for 


Arch  Culverts 


9. 


Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


10. 


Interlocking  Signals. 


11. 


Pumps  and  Boilers. 


f  J.  L.  White, 

j  A.  C.  Davis, 

I  J.  F.  Mock, 

^  James  T.  Carpenter. 

'  Aaron  S.  Markley, 
J  H.  A.  Hanson, 
]  A.  J.  Kelley, 
,  J.  O.  Thorn. 

W.  A.  McGonagle, 
B.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys. 

'  James  Stannard, 

L.  K.  Spafford, 

O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Held, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis, 
W.  S.  Danes, 
B.  L.  Heflin, 
J.  A.  Spangler. 

'  John  H.  Markley » 
J  O.  J.  Travis, 

A. Shane, 
,  G.  W.  Markley. 


Fifth  Convention,  New  Orleans,  La.,  October  16  and  16,  1895. 


1. 

How  to  Determine  Size  and  Capacity  of  Openings  for 
Waterways 

2. 

Different  Methods  of  Numbering  Bridges.      Should 
All  Waterways  be  Numbered? 

8. 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Looking  of  Turntables 

4. 


Protection  of  Trestles  from  Fire,  Including  Methods 
of  Construction 


6. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks,  Size,  Style,  and    Details    of    Construction, 
including  Frost-proof  protection  to  Tank  and  Pipes 


'  Aaron  S.  Markley, 
,   J.  S.  Berry, 

C.  C.  Mallard, 
.  J.  L.  White. 

'  A.  Shane, 
I  W.  O.  Eggleston, 
]  J.  L.  Soisson, 
,  O.  J.  Travis. 

'  H.  M.  Hall, 

James  Stannard, 
'    H.  Middaugh, 
^  C.  C.  Mallard. 

R.  M.  Peck, 
T.  H.  Kelleher, 
A.  McNab, 
W.  M.  Noon, 
G.  W.  Hlnman, 
William  Berry. 

'  J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 

'  W.  O.  Eggleston, 

W.  M.  Noon, 
^    A.  McNab, 
^  N.  W.  Thompson. 
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7. 

f  J.  M.  Staten, 
Shesrini:  of  Blvets  in   Plate    Girders    and   Qaase    J  R.  L.  Heflln, 

Thereof ]  J.H.Travis, 

.  G.  M.  Beid. 

8. 


'  G.  J^  Bishop, 
Onward  Bates, 


Best  and   Uniform  System  of  Beport  Blanks  for  ^    W.  O.  EggrFeston, 

BridfiTO  and  Bailding  Department 

t  M.  Riney. 

9. 

Charles  Parsons, 
Protection  of  Railroad    Stnictnres  and    Buildings   1 
from  Fire 


R.  M.  Peck, 
L.  K.  Spafford, 
B.  T.  Mclver. 


10.  Brought  forward  from  1894. 

f  G.  W.  Andrews, 
Mechanical  Action  and  Resultant  Effects  of  Motive    1  W.  G.  Berg, 

Power  at  High  Speed  on  Bridges |  J.  E.  Greiner. 

t  E.  H.  R.  Green. 

11.  Brought  forward  from  1894. 

J.  L.  White, 

Best  and    Most    Economical    RaUway    Track    Pile    I  j'p'Mock"' 

^'^^*'* '  j!  T.' Carpenter, 

G.  W.  Hlnman. 


12.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate  Girders  and  Lat-  * 
tice  Bridges  for  Spans  from  60  to  110  feet 


W.  A.  McGonagle, 

R.  M.  Peck, 

W.  M.  Noon, 

H.  E.  Gettys, 

G.  J.  Bishop, 

.  Onward  Bates. 


18.    Brought  forward  from  1804. 


Interlocking  Signals 


r  J.  H. ' 

J  w.s. 

1  R.  L.  ] 


Travis, 
Danes, 
,  X..  ^.  Heflin, 
t  J.  A.  Spangler. 


DIRECTORY  OF  MEMBERS. 


OCTOBEB,  18K. 

▲ndessoit,  C.  W.,  N.  &  W.  R.  R.,  Graham,  Va. 

Andrews,  Obobob  W.»  Philadelphia  Div.  B.  &  O.  B.  R.,  24  Chestnat  st.,  Phlla. 

Andbbws,  O.  H.,  St.  Jo.  &  O.  I.  &  K.  C.  Ry.,  Elwood,  Kan. 

Austin,  Cybus  P.,  B.  A  M.  R.  R.,  Medford,  Mass. 

Bates,  Onwabd,  C,  M.  &  St.  P.  Ry.,  and  M.  &  N.  Ry.,  Chicagro,  111. 

Bebg,  Walteb  G.,  Lehigh  Valley  Ry.,  Jersey  City,  N.  J. 

Bbbby,  J.  S.,  S.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Bbbbt,  William,  San  Antonia  &  Arkansas  Pass  Ry.,  Toaknm,  Texas. 

Bishop,  Geobge  J.,  C,  R.  I.  A  P.  Ry.,  Topeka,  Kan. 

Bbiokbb,  J.  A.,  Norfolk  &  Western  Ry.,  Shenandoah,  Va. 

Bbadlbt,  C.  D.,  St.  L.  &  San  Francisco  Ry.,  Tex.  Div.,  Fort  Smith,  Ark. 

Botcb,  Josbph  W.,  L.  E.  &  St.  L.  C.  R.  R.,  Huntingbnrgh,  Ind. 

Bbady,  jAifBS,  Chicago,  Rock  Island  &  Pacific  Ry.,  Davenport,  Iowa. 

Cabmiohael,  William,  U.  Pac.  R.  R.,  Junction  City,  Kan. 

Cabpbntbb,  Jambs  T., Lexington,  Ky. 

Oabt,  B.  L.,  M.  R.  a  B.  T.  R.  R.,  Bonne  Terre,  Mo. 

Cahill,  M.  F.,  Norfolk  &  Western  Ry.,  Lynchbarg,  Va. 

Cummin,  Joseph  H.,  Long  Island  R.  R.,  Long  Island  City,  N.  Y. 

Damon,  W.  R.,  Loaisville,  Nashyille  &  St.  L.  Rd.  Co.,  Hnntingburgh,  Ind. 

Danes,  William  S.,  Wabash  R.  R.,  Eastern  Div.,  Andrews,  Ind. 

Davis,  A.  C,  Birmingham,  Shef .  &  Tenn.  Riv.  Ry.  Co.,  Sheffield,  Ala. 

Doll,  Joseph,  C,  C,  C.  &  St.  L.  Ry.  Co.,  BatesviUe,  Ind. 

Egolbston,  William  C,  C.  &,  Erie  R.  R.,  Huntington,  Ind. 

Ennbs,  I.  R.,  South  Carolina  Ry.,  Branchville,  S.  C. 

FoBBMAN,  John,  Phila.  &  Read.  R.  R.,  Pottstown,  Pa. 

Fbt,  H.  L.,  Cape  Fear  &  Yankln  VaUey  R.  R.,  Greensboro,  N.  C. 

Fits,  Patrick  M.  J.,  C,  C,  C.  &  St.  L.  R.  R.,  Sandasky,  Ohio. 

Gabvey,  M.  M.,  Iowa  Central  R.  R.,  Marshalltown,  Iowa. 

Gettys,  Hbnby  E.,  Norfolk  A  Western  Ry.,  Roanoke,  Va. 

Gooch,  C.  W.,  Iowa  Central  R.  R.,  Marshalltown,  Iowa. 

Gbaham,  T.  B.,  Northern  Pacific  Ry.,  Little  Falls,  Minn. 

Gbebn,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Gbebn,  William,  Mich.  Div.,  C,  C,  C.  A  St.  L.,  Wabash,  Ind. 

Gbbnieb,  J.  B.,  B.  A  O.  B.  R.,  Baltimore,  Md. 

Hall,  H.  M.,  Ohio  A  Mids.  Ry.,  Olney,  HI. 

Hanks,  Gbobob  E.,  Flint  A  Pere  Marquette  Ry.,  East  Saginaw,  Mich. 

Hanson,  H.  A.,  C,  C,  C.  A  St.  L.  Ry.  Co.,  Mt.  Carmel,  HI. 

Habvby,  Jambs  R.,  St.  L.,  I.  M.  A  S.  Ry.,  Little  Rock,  Ark. 

Hbildbb,  W.  H.,  N.  a.  W.  Ry.,  Shenandoah,  Va. 

Hbflin,  R.  L.,  B.  a  O.  Ry..  Grafton,  W.  Va. 

Hildbrbband,  J.  D.,  A.,  T.  A  S.  F.  R.  R.,  Chanute,  Kansas. 

Hinbs,  E.  D.,  Norfolk  A  Western  Ry.,  Portsmouth,  Ohio. 
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Howell,  Robert  J.,  Wheeling  Bridge  &  Terminal  Ry.,  Wheeling,  W.  Va. 

Houston,  John,  Wilmington  A  Northern  Ry.,  Springfield,  Pa. 

HiNMAN,  G.  W.,  LoaiflviUe  &  Nashville  R*d  Co.,  EvansviUe,  Ind. 

Inoalls,  p.,  Nor.  Paoiflc  R.  R.,  Jamestown,  N.  D. 

Ingram,  Floyd,  Loalsvllle  &  Nashyllle  R'd  Co.,  Erin,  Tenn. 

Isaacs,  John  D.,  Southern  Pacific  Co.,  San  Francisco,  Cal. 

Johnson,  J.  E.,  Toledo,  St.  Louis  &  Kansas  City  R'd,  Charlestown,  111. 

Kblleher,  T.  H.,  New  Orleans  &  N.  E.  R'd  Co.,  New  Orleans,  La. 

Keller,  C.  B.,  C,  C,  G.  &  St.  L.  Ry.  Co.,  Cambridge  City,  Ind. 

Kbllby,  a.  J.,  K.  C.  Belt  Ry.  Co.,  Kansas  City,  Mo. 

Kino,  A.  H.,  Union  Pacific  Ry.,  Cheyenne,  Wyo.  • 

Kysbr,  Charles  W.,  Mo.  Pac.  R.  R.,  El  Dorado,  Kansas. 

LouoHBRY  E.,  Texas  &  Pacific  Ry.,  Marshall,  Tex. 

Marklby,  Aaron  S.,  Chicago  &  Eastern  111.  R.  R.  Co.,  Danville,  111. 

Marklby,  John  H.',  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria,  111. 

Marklby,  N.  M.,  C,  C,  C.  &  St.  L.  Ry.  Co.,  Arcanum,  Ohio. 

Marklby,  G.  W.,  C,  C,  C.  A  St.  L.  Ry.  Co.,  Crawford sville,  Ind. 

Marklby,  Abel  S.,  Pittsburg  &  Western  Ry.  Co.,  Alleghany,  Pa. 

Mallard,  Charles  C,  Southern  Paoiflc  Ry.,  Algiers,  La. 

Martin,  M.  A.,  M.,  K.  &  T.  Ry.,  Parsons,  Kansas. 

Manning,  A.  B.,  M.,  K.  A  T.  Ry.,  Parsons,  Kansas. 

McGbheb,  G.  W.,  Mobile  &  Ohio  R'd  Co.,  Okolona,  Miss. 

McGonaole,  W.  a.,  Duluth  A  Iron  Range  R'd  Co.,  Two  Harbors,  Minn. 

McIvBRS,  B.  T.,  St.  Paul  A  Duluth  Ry.  Co.,  St.  Paul,  Minn. 

McNab,  Quintink,  Terra  Haute,  Ind. 

McNab,  a.,  Chi.  A  West  Mich.  Ry.,  Holland,  Mich. 

Middauoh,  H.,  Seattle,  Lake  Shore  A  Eastern  Ry.  Co.,  Seattle,  Wash. 

Midwinter,  Joseph.  D.,  G.,  H.  A  M.  Ry.  Co.,  Grand  Rapids,  Mich. 

MiLLENBR,  S.  S.,  B.  A  O.  Southwest  R.  R.,  Washington,  Ind. 

Mitchell,  W.  B.,  N.  Y.,  P.  &  O.  B.  R.,  Gallon,  Ohio. 

Mock,  J.  F.,  Ohio  River  R'd  Co.,  Parkersburg,  W.  Va. 

McCuRDA,  James,  A.,  T.  A  Santa  Fe  R*d,  Mercellne,  Mo. 

Nutting,  Gborob  C,  C,  C.  A  C.  R.  R.,  Blacksburg,  S.  C. 

Noon,  W.  M,  Duluth,  South  Shore  A  Atlantic  Ry.,  Marquette,  Mich. 

Olnby,  a.  C,  Charleston,  8.  C. 

Olmstbad,  J.  O.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 

Osborne,  Frank  C,  Valley  Ry.,  Cleveland,  Ohio. 

Pasco,  W.  F.,  Lehigh  R.  R.,  Easton,  Pa. 

Parker,  John  F.,  Southern  California  Ry.,  San  Bernardino,  Cal. 

Patterson,  Samuel  F.,  Boston  A  Maine,  Concord,  N.  H. 

Potter,  M.  E.,  C,  C,  C.  A  St.  L.  Ry.  Co.,  Franklin,  Ohio. 

PuLLEN,  J.  B.,  B.  A  O.  Ry.  S.  W.,  Chillicothe,  Ohio. 

Peck,  R.  M.,  Missouri  Pac.  and  St.  L.,  I.,  M.  A  8.  Ry.,  Pacific,  Mo. 

Ransom,  Walter,  Alabama  Great  Southern  Ry.,  Birmingham,  Ala. 

Rbid,  G.  M.,  Lake  Shore  A  Mich.  Southern  Ry.  Co.,  Cleveland,  Ohio. 

Ross,  R.  K.,  Detroit,  Lansing  A  Northern  Ry.,  lona,  Mich. 

Ryan,  George  W.,  K.  C,  Fort  Scott  A  Memphis  Ry.  Co.,  Thayer,  Mo.,  Ore.  Co. 

Rhoads,  E.  F.,  C,  C,  C.  a  St.  L.  Ry.,  Springfield,  Ohio. 

RiNBY,  M.,  C.  &  N.  W.  R.  R.,  Barraboo,  Wis. 

ScHENCK,  W.  8.,  B.  A  O.  R.  R.  (P.  H.  Dlv.),  Connellsvllle,  Pa. 

Shane,  A.,  C,  C,  C.  A  St.  L.  Ry.  Co.,  Lafayette,  Ind. 

Short,  M.  D.,  K.  C.  Belt  R.  R.,  Kansas  City,  Mo. 

SoissoN,  J.  L.,  Wheeling  A  L.  Erie  Ry.  Co.,  Norwalk,  Ohio. 

Smith,  L.  D.,  Eastern  Div.  N.  A  W.  Ry.,  Petersburg,  Va. 

Snow,  J.  P.,  B.  A  M.  R.  R.,  Boston,  Mass. 

Spanoler,  J.  A.,  Pittsburg  Dlv.  B.  A  O.  Ry.,  Washington,  Pa. 
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Spaffoiu),  L.  K.,  K.  Cltj,  Fort  Scott  &  Memphis  Ry.,  Kansas  City,  Mo. 

Spaulding,  H.  N.,  Cine,  Hamilton  &  Ind.  Ry.,  Connersville,  Ind. 

Stannard,  Jambs,  Wabash  Ry.,  Moberly,  Mo. 

8TAAIN,  T.  M.,  Wabash  Ry.,  Decatar,  111. 

Statbn,  Joseph  M.,  Ches.  &  Ohio  Ry.,  Richmond,  Va. 

Tannsr,  Frank  W.,  Missouri  Pacific  Ry.,  Atchison,  Kansas. 

Thorn,  J.  O.,  C,  B.  &  Q.  Ry.  Co.,  Beardstown,  III. 

Thompson,  N.  W.,  P.,  F.  W.  &  C.  Ry.,  Western  Dlv.,  Ft.  Wayne,  Ind. 

TiLLBY,  Chablbs  M.,  Mex.  National  R.  B.,  Laredo,  Tex. 

TiTuiY,  J.  W.,  Ft.  Worth  &  Denver  City  Ry.,  Clarendon,  Tex. 

Travis,  James  H.,  111.  Cent.  Ry.,  Chicagro,  111. 

Travis,  O.  J.,  Elgin,  J.  As  E.  By.,  Joliet,  111. 

TuBNBR,  G.  W.,  St.  L.  &  San  Francisco  Ry.,  Sprin^eld,  Mo. 

Vandbrgrivt,  C.  W.,  C.  &  O.  Ry.,  Huntington  Div.,  Alderaon,  W.  Va. 

Waddbll,  Charlbs  E.,  C.  V.  Div.  N.  &  W.  R.  R.,  Richmond,  Va. 

Wallacb,  J.  E.,  Wabash  R.  R.,  Springfield,  111. 

Ward,  Thomas  N.,  Ohio  Valley  Ry.,  Henderson,  Ky. 

Watson,  P.  N.,  Maine  Central  R.  R.,  Bartlett,  N.  H. 
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The  convention  was  called  to  order  at  10  a.  m.,  October  20, 
1896,  at  the  Leland  Hotel,  Chicago,  111.,  with  President  W.  A. 
McGonagle  in  the  chair,  a  number  of  ladies  being  present  at  the 
opening  exercises. 

President. — It  is  meet  and  proper  before  commencing  the 
business  of  our  convention  that  we  invoke  the  blessing  of 
Almighty  God.  I  will,  therefore,  ask  Mr.  J.  H.  Cummin,  of 
the  Long  Island  road,  to  offer  prayer. 

Prayer  was  then  offered  by  Mr.  Cummin. 

Mr.  J.  H.  Travis,  chairman  of  the  local  committee,  intro- 
duced Mr.  George  A.  Dupuy,  representing  the  mayor  of  the 
city  of  Chicago. 

Mr.  George  A.  Dupuy  then  addressed  the  association  as 
follows : 

Mb.  President,  Members  of  the  Association  of  Railway  Super- 
intendents OF  Bridges  and  Buildings,  Ladies  and  Gentle- 

aEN  • 

I  am  very  sorrv  indeed  that  I  am  placed  in  the  embarrassing  posi- 
tion in  which  I  nnd  myself,  and  that  the  mayor  Is  unable  to  be  with 
you  this  morning  to  address  you.  I  happen  to  be  a  member  of  his 
official  staff  as  assistant  corporation  counsel  of  the  city,  so  that  I  sup- 
pose he  considers  he  has  a  right  to  call  on  me  when  occasion  demands. 
As  you  know,  the  mayor  is  greatly  occupied,  and  it  is  very  hard  for 
him  to  get  away  at  times.  On  such  occasions,  when  he  is  unable  to 
attend  in  person,  he  frequently  requests  me  to  go  as  his  substitute 
and  speak  to  an  assembly  or  whatever  kind  of  a  gathering  it  may  be, 
and  you  can  imagine  it  is  not  a  very  pleasant  matter  for  me  to  go,  on 
very  short  notice,  and,  particularly  on  an  occasion  of  this  kind,  when. 


doubtless,  something  is  expected  and  looked  for.  It  certainly,  how- 
ever, is  not  very  .difficult  to  say  that  we  are  very  glad  to  see  you. 
Chicago  is  always  glad  to  see  conventions  of  this  sort  and  to  heartily 
welcome  them. 

The  mayor  did  not  say  what  I  was  to  talk  to  you  about  this  morning, 
but  I  suppose  and  take  it  for  granted  that  he  wants  me  to  talk  to  you 
about  Chicago.  If  a  Chicago  man  has  a  great  deal  of  time  on  his 
hands  to  prepare  a  speech,  he  talks  about  Chicago;  and  if  he  has  but 
little  time  to  make  his  preparations,  he  talks  about  Chicago.  So  I 
should  not  be  keeping  up  the  record  in  appearing  before  you  to-day, 
if  I  did  not  speak  to  you  about  Chicago. 

In  the  earlier  history  of  this  city,  we  used  to  be  thought  of  by  the 
world  as  persons  wholly  engrossed  in  material  things.  The  stock- 
yards and  the  lumber  market  were  the  principal  things  in  Chicago  in 
those  years  gone  by.  We  had  bad  streets,  badly  built  houses,  bad 
roads,  and  a  great  many  bad  odors  that  came  from  the  rivers  and  from 
certain  districts  of  Chicago.  Chicago  had  not  then  the  reputation 
that  it  could  have  wished,  but  I  think  we  can  now  stand  comparison 
with  dther  cities,  that  we  have  outgrown  that  condition  of  things. 
We  can  show  you  many  institutions  here  in  our  midst  that  I  think  will 
interest  you.  We  have  very  much  yet  to  learn  and  to  accomplish,  but 
we  have  made  some  advancement  along  the  lines  I  have  spoken  of 
toward  better  conditions.  We  are  proud  of  our  Art  Institute  and  our 
Newberry  Library;  we  are  proud  of  the  bequest  made  by  a  late  public- 
spirited  citizen  connected  with  the  railroad  interests  for  a  Reference 
library  on  the  South  side, — I  mean  the  late  Mr.  Crerar;  we  are  proud 
of  our  parks  and  boulevards,  and  we  are  proud  of  that  beautiful 
"White  City*'  we  built  in  our  midst,  the  finest  exhibition  the  world 
has  ever  seen.  So  we  do  not  feel  like  apologizing  to  you  for  the  Chi- 
cago of  a  few  years  ago,  in  the  face  of  the  strides  we  have  made. 

Certainly,  Chicago  could  not  welcome  a  class  of  people  more  heartily 
than  it  should  those  connected  with  the  railroad  interests  of  the 
country,  of  which  your  association  is  so  representative.  It  is  the  rail- 
road that  has  made  possible  nearly  everything  that  we  enjoy  to-day. 
These  iron  bands  stretch  out  from  Chicago  in  every  direction,  as 
though  Chicago  was  a  great  central  hub,  carrying  merchandise  to  and 
from  eveiy  conceivable  point, — ^bringing  us  lumber  from  the  North, 
and  running  to  the  prairies  for  the  products  of  the  farmer,  to  the  East 
for  the  manufactured  products  of  our  own  and  other  lands,  and  to  the 
South,  and  in  every  direction ;  so  that  it  is  the  railroads  more  than  any- 
thing else  that  have  made  possible  the  growth  and  development  that 
have  been  witnessed  here.  So  we  can  very  heartily  say,  if  tnere  is  any 
class  of  interests  that  deserve  to  be  spoken  of  better  than  others  by 
Chicago,  it  is  the  railroad  interests.  It  would  seem  almost  unneces- 
sary to  say  anything  on  this  particular  head,  but  perhaps  you  have 
not  thought  of  it  yourselves,  because  when  we  are  in  the  midst  of 
daily  cares  and  duties,  going  along  well-defined  and  ordered  lines,  we 
d.o  not  have  the  time  or  opportunity  to  indulge  in  reflection  or  retro- 
spection. 

But  it  is  marvelous  how  the  railroads  of  this  country  have  devel- 
oped and  grown  during  the  past  fifty  or  seventy  years.  You  will 
excuse  the  personal  character  of  the  remark,  but  it  is  something  that 
could  not  be  said  by  many  persons:  My  ancestors  for  three  generations 
back  of  myself  spent  their  lives  in  Illinois,  and  not  one  of  them  was  as 
far  east  ad  Ohio,  and  it  was  not  until  a  few  years  ago  that  I  myself 
made  a  trip  to  the  city  of  Boston.  Now  you  can  see  for  yourselves  how 
railroads  have  multiplied  since  those  earlier  davs,  and  how  facilities 
have  increased  for  travel.  Since  then,  the  roads  have  stretched  out  on 
every  hand  throughout  the  length  and  breadth  of  this  country,  and  we 


witness  the  amazing  result  that  has  taken  place.  I  remember  dur- 
ing ray  boyhood  days  how  I  used  to  sit  on  the  fence  posts  and  watch 
the  trains  coming  and  going  miles  away.  Sometimes  I  climbed  up  on 
the  railroad  tracks  and  looked  up  and  down  the  length  of  those  bright, 
shining  rails,  and  wondered  as  to  the  world  that  lay  beyond.  I  won- 
dered where  I  would  be  taken  to  [Laughter]  if  I  could  only  get  on  one 
of  the  trains  and  be  carried  away  to  the  end  of  that  road  which  seemed 
to  me  so  endless.  But  things  have  changed  somewhat.  The  world  of 
to-day  is  not  the  world  of  yesterday.  We  all  hope  to  be,  and  all  are, 
factors,  in  greater  or  less  degree,  in  its  advancement  and  progress. 
Crentlemen  and  ladies,  all,  we  welcome  you  most  heartily  to  our  city. 

The  President  then  responded  as  follows  : 

Mr.  Duptnr: 

As  representing  the  mayor  of  the  city  of  Chicago,  on  behalf  of  the 
Association  of  Railway  Superintendents  of  Bridges  and  Buildings,  I 
desire  to  thank  you  for  your  warm  words  of  greeting  and  your  hearty 
welcome. 

Chicago  has  become  the  ideal  American  city.  Its  thrift,  business 
energy,  enterprise,  and  progress  are  known  throughout  the  world. 
Its  educational  advantages  are  unparalleled  by  any  city  in  our  country, 
and  its  manufactures  cover  almost  every  line  of  business. 

To  such  a  city  we  are  glad  to  bring  our  convention,  well  knowing 
the  benefit  to  be  derived  by  each  and  every  member  of  our  association.' 
The  motto  of  your  city,  *^I  will,'^  is  the  key-note  of  your  success,  and 
expresses  the  determination  that  is  necessarv  for  us  to  assert  in  times 
of  accident  and  disaster.  *^  I  will ''  will  clear  a  wreck  or  renew  a 
burned  structure  in  the  shortest  possible  time,  and  for  this  reason  we 
will  drink  deep  of  the  spirit  of  your  motto,  and  when  your  drainage 
canal  is  completed,  we  may  be  induced  to  drink  deep  of  your  Lake 
Michigan  water.  We  admire  the  spirit  of  your  merchant  princes  in 
their  loyal  support  of  the  educational  institutions  of  your  city.  We 
have  been  told  that  no  other  American  city  ever  could  have  produced 
and  carried  to  a  successful  termination  the  palatial  and  stately  World's 
Fair.  We  believe  fully  that  statement,  and  when  we  see  in  times  of 
great  financial  depression  the  progress  you  are  making  toward  the  new 
Columbian  Museum,  and,  above  all,  when  we  see  the  success  of  the 
greatest  of  universities,  the  University  of  Chicago,  we  must  admire 
and  congratulate  the  people  of  the  city  of  Chicago  in  their  wise  fore- 
thought in  providing  a  liberal  education  for  all  the  people  within  her 
borders. 

Again  thanking  you  for  the  welcome  extended  by  your  city,  we 
invite  you  to  remain  in  attendance  upon  all  the  sessions  of  our  con- 
vention. 

Mr.  Dupuy. — I  thank  yon  for  your  invitation  to  remain,  but 
I  am  a  very  busy  man,  and  shall  be  obliged  to  go  before  your 
meeting  is  over,  probably.  I  hope  the  members  will  not  think 
I  am  lacking  in  courtesy  if  I  am  obliged  to  retire  before  the 
close  of  their  session. 

President. — The  calling  of  the  roll  is  next  in  the  order  of  basi- 
ness. 
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The  secretary  then  called  the  roll,  as   follows;  thirty-three 
members  answered  the  roll-call,  and  others  came  in  later : 

MEMBERS  PRESENT  AT  ROLL-CALL. 

O.  H.  Andrews,  St.  Jo.  <fe  G.  I.  <fe  K.  C.  Ry.,  El  wood,  Kansas. 

Cyrus  P.  Austin,  B.  <&  M.  R.  R.,  Medford,  Mass. 

Onward  Bates,  C.  M.  &  St.  P.  Ry.,  Chicago,  111. 

Walter  G.  Berg,  Lehigh  Valley  B.  R.,  Jersey  City,  N.  J. 

Georgc  J.  Bishop,  C.  R.  I.  &  P.Ry.,  Topeka,  Kansas. 

E.  L.  Cary,  M.  R.  &  B.  T.  R.  R.,  Boone  Terre,  Mo. 

Joseph  H.  Cummin,  L.  Island  Railroad,  Long  Island  City,  N.  Y. 

Wm.  S.  Danes,  Wabash  R.  R.,  Andrews,  Ind. 

Wm.  O.  Eooleston,  C.  &  Erie  R.  R.,  Huntington,  Ind. 

John  Foreman,  Phila.  &  Reading  R.  R.,  Pottstown,  Pa. 

M.  M.  Garvby,  Iowa  Central  R.  R.,  Marshalltown,  Iowa. 

Robert  J.  Howell,  W.  B.  &  T.  Ry.,  Wheeling,  W.  Va. 

G.  W.  HiNMAN,  L.  &  N.  R.  R.,  Evansville,  Ind. 

Aaron  S.  Markley,  C.  &  E.  I.  Ry.,  Danville,  111. 

John  H.  Markley,  T.  P.  &  W.  Ry.,  Peoria,  111. 

N.  M.  Markley,  C.  C.  C.  &  St.  L.  Ry.,  Arcanum,  Ohio. 

W.  A.  McGk)NAGLE.  D.  &  I.  R.  Ry.,  Two  Harhors,  Minn. 

A.  McNar,  Chicago  &  West.  Mich.  Ry.,  Holland,  Mich. 

W.  M.  Noon,  D.  S.  S.  &  A.  Ry.,  Marquette,  Mich. 

J.  O.  Olmstead,  Cent.  Vermont  R.  R.,  St.  Alhans,  Vt. 

S.  F.  Patterson,  B.  &  M.  R.  R.,  Concord,  N.  H. 

M.  RiNEY,  C.  &  N.  W.  Ry.,  Barraboo,  Wis. 

J.  A.  Spalding,  B.  &  O.  Ry.,  Washington,  Pa. 

James  Stannard,  Wabash  Ry.,  Moberly,  Mo. 

T.  M.  Strain,  Wabash  Ry.,  Decatur,  111. 

J.  O.  Thorn,  C.  B.  &  Q.  Ry.,  Beard stown.  111. 

N.  W.  Thompson,  P.  P.  W.  &  C.  Ry.,  Fort  Wayne,  Ind. 

James  H.  Travis,  111.  Cent.  Ry.,  Chicago,  111. 

O.  J.  Travis,  E.  J.  &  E.  Ry.,  Joliet,  111. 

Abel  JS.  Markley,  P.  &  W.  Ry.,  Alleghany,  Pa. 

George  C.  Nutting,  O.  R.  &  C.  R.  R.,  Blacksburg,  S.  C. 

J.  E.  Johnson,  T.  St.  L.  A  Kansas  City  R.  R.,  Charlestown,  III. 

A.  J.  Kelley,  K.  C.  Belt  Ry.,  Kansas  City,  Mo. 

The  following  applicants  for  membership,  subseqaently 
elected,  were  present : 

C.  M.  Large,  master  carpenter,  B.  &  B.,  E.  <fe  P.  R.  R.,  Jamestown, 
Pa. 

Wm.  B.  Yereance,  engineer  B.  <fe  B.,  West  Shore  R.  R.,  Weehaw- 
ken,  N.  J. 

James  McIntyre,  master  carpenter,  Erie  R.  R.,  Cleveland,  O. 

President. — The  next  business  in  order  is  the  reading  of  the 
minutes. 

It  was  resolved  that  as  the  minutes  had  already  been  pub- 
lished, and  in  the  hands  of  the  members  for  a  considerable 
length  of  time,  that  the  reading  of  same  be  dispensed  with. 


President. — ^The  next  business  is  the  report  of  the  Committee 
on  Application  for  Membership. 

Mr.  Berg. — By  request  of  Mr.  G.  W.  Hinman,  member  of  the 
Application  Committee,  I  will  read  the  following  nineteen  appli- 
cations that  have  been  recommended  by  the  Committee  for 
Membership : 

W.  £.  Harwio,  master  carpenter,  Lehigh  Valley  R.  R.,  Ph^lipsburg, 
N.  J. 

F.  R.  Martin,  master  carpenter  bridges,  Cleveland  &  Pittsburgh 
R.  R.,Wellsville,  O. 

Holland  W.  Fletcher,  general  inspector  of  bridges,  Chicago  & 
Northwestern  R.  R.,  Chicago,  111. 

F.  N.  Apple,  roaster  carpenter  buildings,  Cleveland  &  Pittsburgh 
R.  R.,  Cleveland,  O. 

C.  M.  Large,  master  carpenter,  B.  &  B.,  Erie  &  Pittsburgh  R.  R., 
Jamestown,  Pa. 

Edavard  F.  Reynolds,  superintendent  B.  &  B.,  Chicago  &  North- 
western R.  R.,  Ashland,  Wis. 

Wm.  B.  Yereance,  engineer  B.  &  6.,  West  Shore  R.  R.,  Weehaw- 
ken,  N.  J. 

W.  R.  6ANNON,  general  foreman  B.  <&  B.,  Chicago,  Rock  Island  & 
Pacific  Ry.,  Herington,  Kan. 

J.  C.  Jennings,  supervisor  B.  <&  B.,  C.  C.  C.  &  St.  L.  Ry.,  Wabash, 
Ind. 

Gr.  J.  Elump,  supervisor  B.  <&  B.,  C.  C.  C.  &  St.  L.  Ry.,  Mattoon,  111. 

Benj.  Wilder  Guppy,  assistant  bridge  engineer,  Boston  &  Maine 
R.  R.,  Boston,  Mass. 

James  McIntyre,  master  carpenter,  Erie  R.  R.,  Cleveland,  Ohio. 

J.  L.  Neff,  supervisor  B.  &  B.,  Chicago  &  Northern  Pacific  R.  R., 
Chicago,  111. 

J.  B.  Tippett,  superintendent  B.  &  B.,  P.  &  P.  U.  Ry.,  Peoria,  111. 

Walter  A.  Rogers,  assistant  engineer  B.  &  B.,  Chicago,  Milwau- 
kee &  St.  Paul  R.  R.,  Chicago.  III. 

James  D.  Gilbert,  superintendent  bridges  M.  E.  &  Texas  Ry., 
Parsons,  Kan. 

GiLMAN  W.  Smith,  assistant  superintendent  B.  <&  B.,  Chicago,  Mil- 
'   waukee  <&  St.  Paul  R.  R.,  Chicago,  III. 

Wm.  Reed,  Jr.,  bridge  inspector,  Illinois  Central  R.  R.,  Chicago,  111. 

James  Rogers,  supervisor  B.  <fe  B.,  New  York,  Chicago  &  St.  Louis 
R.  R.,  Fort  Wayne,  Ind. 

Mr.  Berg. — I  also  have  an  application  for  membership,  which 
is  referred  by  Mr.  G.  W.  Hinman,  member  of  the  Application 
Committee,  to  the  association,  for  further  action,  namely  : 

Application  of  Mr.  Henry  Goldmark,  bridge  engineer,  Chicago,  III. 

President. — ^What  action  will  you  take  on  the  application  of 
these  members  as  read  for  membership  in  oar  association  ?  You 
will  first  act  on  the  regular  list,  as  endorsed  by  the  Committee 
on  Applications. 
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On  motion,  duly  seconded  and  earned,  the  nineteen  appli- 
cants on  the  list  as  recommended  by  the  Application  Com- 
mittee, were  unanimously  elected. 

President. — What  action  will  the  association  take  in  regard 
to  the  application  of  Mr.  Goldmark? 

Mr.  Goldmark  was  highly  recommended  by  several  members, 
and  on  a  suitable  motion  being  made,  was  unanimously  elected 
as  a  member. 

A  short  recess  was  then  taken,  for  the  purpose  of  welcoming 
the  new  members. 

Handsome  association  badges,  presented  to  the  association 
by  the  Sherwin-Williams  company,  were  distributed  to  the 
members. 

On  resuming,  the  president  delivered  his  annual  address  as 
follows : 

To  THE  Officers  and  Members  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings: 

At  the  close  of  another  year  in  the  history  of  our  association,  we 
meet  under  favorable  auspices  for  the  work  of  our  sixth  annual  con- 
vention. The  past  year  has  been  a  very  prosperous  one  for  our  asso- 
ciation; we  have  grown  in  numbers  and  importance,  and  have  been 
accorded  a  place,  a  prominent  place,  among  the  learned  societies  of 
the  United  States.  This  place  we  must  hold  and  make  more  promi- 
nent by  faithful  work  on  the  part  of  each  and  every  member  of  our 
association.  We  must  move  forward  in  the  cause  of  disseminating 
useful  knowledge  among  our  members  to  their  benefit  and  to  the 
benefit  of  every  railroad  company  throughout  our  country. 

As  we  meot  once  more  the  many  old  friends,  and  greet  for  the  first 
time  our  new  members,  we  must  pause  to  pay  tribute  to  tlie  memory 
of  those  who  have  passed  over  the  bridge  of  life  which  spans  the  val- 
ley of  the  river  of  death  and  joins  the  shores  of  this  transitory  exis- 
tence with  the  shores  of  eternity.  We  miss  their  familiar  faces  among 
us;  we  shall  miss  their  counsels  and  their  ripe  experience  in  our  dis- 
cussions. 

Thomas  B.  Graham,  who  was  Supervisor  of  Bridges  and  Buildings 
of  the  Duluth  <&  Iron  Range  Railroad,  died  September  1st,  1895,  at  Two 
Harbors,  Minn.,  and 

George  M.  Reid,  Treasurer  of  our  association  from  its  organization, 
and  who  was  Superintendent  of  Bridges  of  the  Lake  Shore  and  Michi- 
gan Southern  Railway,  died  on  February  lOth,  1806,  at  Cleveland, 
Ohio. 

Both  of  these  members  were  very  dear  personal  friends  of  mine,  and 
one  of  them,  George  M.  Reid,  was  the  personal  friend  of  every  mem- 
ber who  ever  attended  a  convention  of  our  association. 

Thomas  B.  Graham,  although  a  member  of  our  association  since  the 
year  1893,  never  attended  our  conventions,  his  busy  life  preventing 
him  from  leaving  his  work;  he  was  an  earnest,  warm-hearted  and 
capable  man,  and  those  of  our  members  who  were  permitted  to  have 
his  friendship  will  ever  treasure  his  memory. 
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George  M.  Reid,  our  late  treasurer,  was  known  to  us  all,  and  each  of 
us  can  and  will  add  our  tribute  to  his  memory.  I  desire  to  lay  upon 
his  grave  my  tribute  to  the  manly,  Christian  gentleman.  Ripe  in 
experience,  we  shall  ever  miss  his  counsel;  plain  and  unassuming,  we 
shall  ever  miss  his  friendship;  happy  and  jovial,  we  shall  ever  miss 
his  hearty  handshake  and  his  cheering  words.  His  life,  although  ter- 
minated in  its  meridian,  was  complete,  and  in  his  death  we  lose  an 
active,  earnest  and  capable  member,  whose  memory  will  always  be  an 
inspiration. 

On  May  10th,  in  response  to  a  call- by  the  chairman  of  the  Executive 
Committee,  I  attended  a  meeting  of  that  committee  in  the  city  of 
Chicago  to  discuss  detailed  plans  for  this  convention.  At  this  meet- 
ing, it  was  decided  to  hold  the  sixth  annual  convention  at  the  Leland 
Hotel,  and  a  local  committee,  consisting  of  Messrs.  J.  H.  Travis,  Aaron 
S.  Markley,  G.  J.  Bishop  and  O.  J.  Travis,  was  appointed  to  look  after 
the  detailed  plans  for  the  entertainment  and  comfort  of  the  conven- 
tion. 

In  March  last,  I  signed  a  petition  to  a  committee  of  the  United  States 
Senate,  asking  favorable  action  upon  Senate  Bill  No.  1214  to  provide 
the  Forestry  Division  of  the  Department  of  Agriculture  with  sufficient 
funds  to  continue  the  valuable  series  of  timber  tests  they  have  in 
hand.  This  matter  was  brought  to  my  attention  by  our  Mr.  Berg, 
and  I  would  recommend  that  further  action  be  taken  by  this  associa- 
tion to  secure  the  continuance  of  these  valuable  experiments. 

On  September  4th,  I  attended  a  meeting  of  officers  of  our  association 
in  the  city  of  New  York,  to  complete  the  programme  for  this  conven- 
tion. At  this  meeting,  there  were  present  Messrs.  Berg,  Patterson, 
Cummin  and  myself. 

The  assignment  of  committees,  while  not  always  satisfactory,  should 
find  every  member  ready  and  willing  to  work.  If  he  is  not  posted  on 
the  subject  upon  which  he  is  to  write,  he  will  never  in  his  life  get  a 
better  chance  to  become  thoroughly  posted,  and  it  is  only  through 
deep  study  and  active  research  that  the  best  results  are  obtained. 

Let  us  above  all  things  select  practical  and  modem  subjects  and 
confine  our  subjects  to  our  own  department,  allowing  all  subjects  that 
belong  to  the  Engineering  or  TracK  departments  to  be  settled  by  the 
American  Society  of  Civil  Engineers,  or  the  Roadmasters*  Association 
of  America,  both  of  which  bodies  are  fully  competent  to  handle  sub- 
jects in  their  special  spheres. 

Let  us  in  our  deliberations  endeavor  to  be  brief,  concise,  and  to  the 
point,  and  always  practical.  In  this  way,  we  can  add  new  laurels  to 
those  already  won  among  the  learned  societies. 

And  now  with  a  deep  sense  of  gratitude  for  the  high  honor  you 
bestowed  on  me  one  year  ago  at  New  Orleans,  and  gratefully  ac- 
knowledging the  feeling  of  sympathy  expressed  for  me  by  our  mem- 
bers at  a  time  of  great  sorrow,  and  trusting  that  my  work  during  the 
past  year  has  merited  the  confidence  you  reposed  in  me,  I  can  only 
ask  that  you  continue  to  give  the  same  cordial  support  to  my  succes- 
sor in  office,  and  I  can  assure  you  that  I  shall  always  keep  the  Interest 
of  this  association  at  heart,  and  shall  always  aid  in  promoting  its 
welfare.  W.  A.  McGoxaole,  President. 

President. — ^The  next  business  in  order  is  the  report  of  the 
secretary  and  treasurer.  I  will  explain  to  the  convention  that 
at  the  time  of  the  death  of  our  treasurer,  the  Executive  Com- 
mittee  requested  the  secretary  to  act  as  treasurer,   until  the 
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meeting  of  the  sixth  convention,  the  treasurer's  report  being 
included  in  the  secretary's  report. 

Mr.  S.  F.  Patterson  then  read  these  reports,  as  follows : 

To  THE  OfFICKBS  AKD   MEMBERS  OF  THE  ASSOCIATION  OF  RaILWAT 
SUPEBINTEKDBNTS  OF  BBIDGES  AND  BUILDINGS : 

Gentlemen: — Your  secretary  submitfi  the  following  report: 

The  tifth  annual  report  was  issued  as  soon  as  possible  after  the  ad- 
journment of  the  convention  at  New  Orleans,  and  distributed  to  the 
members,  the  technical  press,  and  societies  of  the  country. 

Our  membership  list  now  numbers  one  hundred  and  twenty-one — 
two  members  having  asked  to  be  dropped  from  the  roll.  Since  our 
last  meeting,  we  have  been  twice  reminded  of  the  shortness  of  time, 
and  two  of  our  members  have  been  called  hence.  Mr.  T.  B.  Graham, 
of  the  Northern  Pacific,  and  our  worthy  treasurer,  G.  M.  Reid,  of  the 
Lake  Shore  &  Michigan  Southern.  We  mourn,  and  feel  our  loss,  espe- 
cially of  our  genial  friend,  Mr.  Reid,  as  we  had  been  associated  with  him 
and  always  met  him  at  our  conventions. 

The  Executive  Committee  was  called  together  at  Chicago,  March 
10,  to  complete  arrangements  for  our  sixth  convention.  A  report  of 
their  proceedings  is  submitted. 

Financial. 

Dr. 

Received  from  the  former  treasurer $210.08 

fthe  amount  in  his  hands  as  per  report.) 
"       irom  all  other  sources 066.04 

$1,176.72 

Cr. 

Expenses,  for  which  I  hold  vouchers $848.06 

$848.06 

Balance  in  hands  of  secretary $328.60 

Respectfully  submitted, 

S.  F.  Pattebson, 

Secretary  and  Acting  Treasurer. 

On  motion,  the  report  as  read  was  received  and  refen*ed  to 
the  Auditing  Committee. 

President. — The  next  business  in  order  is  the  payment  of 
annual  dues.  The  secretary  will  now  receive  the  annual  dues, 
during  which  time  the  convention  will  have  a  recess. 

President. — We  will  hear  the  report  of  the  Executive  Com- 
mittee. 

Mr.  Berg  then  read  the  report,  as  follows : 
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REPORT   OF   MINUTES   OF  MEETING  OF  EXECUTIVE  COM- 
MITTEE, HELD  IN  CHICAGO  ON  MARCH  10,  1896, 

A  meeting  of  the  Executive  Committee  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings,  was  held  at  the  Great 
Northern  Hotel,  in  the  city  of  Chicago,  111.,  on  Tuesday,  March  10, 
1896,  at  12  o^ clock,  noon,  to  discuss  plans  for  the  sixth  annual  conven- 
tion, which  meets  in  Chicago  on  October  20,  1896. 

In  the  absence  of  the  chairman  of  the  executive  board,  the  meeting 
was  called  to  order  by  the  president,  W.  A.  McGonagle.  Mr.  R.  M. 
Peck,  chairman  of  the  Executive  Committee,  on  account  of  serious  ill- 
ness in  his  family,  sent  his  proxy  to  W.  A.  McGonagle. 

Members  present:  W.  A.  McGoxaole,  A.  Shane,  A.  S.  Mabklby, 

W.  M.  Noon,  R.  M.  Peck  (Proxy). 

Mr.  A.  S.  Markley  was  appointed  secretary  pro  tern. 

On  motion  of  Mr.  A.  Shane,  the  president  was  instructed  to  draft  a 
suitable  resolution  on  the  death  of  our  late  treasurer,  George  M.  Reid, 
on  behalf  of  the  Executive  Committee,  and  transmit  the  same  to  Mrs. 
Reid. 

On  motion  of  A.  Shane,  seconded  by  A.  S.  Markley,  the  secretai*y 
was  instructed  to  furnish  all  officers  of  the  association  with  four  copies 
each,  of  the  proceedings  of  the  association,  and  all  other  members 
with  two  copies  each,  and  all  advertisers  with  one  copy  each;  addi- 
tional copies  to  be  furnished  on  request,  by  paying  cost  of  production 
and  postage.  Also,  to  furnish  all  educational  institutions  applying  for 
copies  of  the  proceedings,  with  one  copy  each,  free  of  charge.  In  case 
of  public  libraries  and  others  applying  for  copies,  they  shall  pay  the 
cost  of  production  and  postage. 

On  motion  of  A.  Shane,  seconded  by  W.  M.  Noon,  the  secretary  was 
instructed  to  receive  and  hold  all  monies  belonging  to  the  association, 
until  a  successor  to  our  late  treasurer  is  elected  at  the  next  annual 
meeting. 

On  motion  of  A.  S.  Markley,  seconded  by  W.  M.  Noon,  the  secretary 
was  instructed  to  prepare  and  publish  a  programme  for  our  next  annual 
convention,  and  furnish  each  member  with  a  copy,  at  least  one  week 
in  advance  of  the  meeting. 

On  motion  of  A.  Shane,  seconded  by  W.  M.  Noon,  the  president 
appointed  J.  H.  Travis,  A.  S.  Markley,  G.  J.  Bishop,  and  O.  J.  Travis, 
a  local  committee  to  attend  to  all  details  pertaining  to  the  comfort  and 
entertainment  of  the  convention. 

On  motion  of  A.  Shane,  seconded  by  A.  S.  Markley,  the  Leland  hotel 
was  selected  as  the  place  for  holding  our  next  annual  convention,  rates 
to  be  $2.50  per  day,  each,  for  rooms  without  bath,  the  hotel  to  fur- 
nish a  club-room,  for  the  sessions  of  the  convention,  free  of  charge. 

A  progi*amme  for  the  annual  meeting  in  Chicago,  on  October  20,  1896, 
was  then  arranged. 

W.  A.  McGonagle, 
President  and  Acting  Chairman  of  Executive  Committee. 

On  motion,  the  above  report  of  the  Executive  Committee  was 
ordered  received,  and  spread  upon  the  minutes. 

President. — Mr.  Berg,  acting  as  assistant  secretary,  will  read 
a  number  of  leltere  of  invitation  that  have  been  received,  and 
also  letters  from  absent  members. 
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Mr.  Berg  then  read  letters  and  telegrams  from  the  following 
members  sending  regrets  at  their  inability  to  be  present,  and 
wishing  the  association  a  successful  meeting,  namely,  from  : 
H.  M.  Hall,  George  W.  Andrews,  A.  C.  Davis,  C.  C.  Mallard, 
C.  W.  Vandegrift,  J.  M.  Staten,  J.  F.  Mock,  R.  M.  Peck, 
C.  G.  Worden,  W.  B.  Mitchell,  Floyd  Ingram,  J.  P.  Snow. 

Also,  a  letter  from  Mr.  L.  K.  SpafPord,  requesting  that  his 
name  be  not  considered  in  connection  with  the  nomination  for 
presidency,  owing  to  his  ill  health.  The  letter  was  refen^ed  by 
the  president  to  the  Committee  on  Nominations. 

Letters  were  read  from  the  mayors  of  Niagara  Falls,  N.  Y., 
and  Detroit,  Mich.,  inviting  the  -association  to  hold  its  next 
annual  convention  in  their  respective  cities. 

Letters  of  invitation  were  then  read  from  Fairbanks,  Morse  & 
Co.,  the  American  Bridge  Works,  the  Lassig  Bridge  &  Iron 
Works,  and  others,  extending  courtesies  to  the  members  during 
their  stay  in  the  city,  and  requesting  the  members  to  call  at 
their  respective  offices,  etc. 

Also  an  invitation  from  the  Western  Railway  club  to  take  part 
in  the  meeting  of  the  club  in  session  at  the  Auditorium  hotel. 

The  secretary  was  directed  to  send  suitable  acknowledgments 
in  response  to  the  sundry  communications  read. 

Two  requests  for  withdrawal  from  the  association,  were 
referred,  on  motion,  to  the  Executive  Committee  for  further 
action  and  report. 

President. — I  will  ask  the  chairman  of  the  Local  Committee 
to  state  what  has  been  arranged  for  the  entertainment  of  the 
convention. 

Mr.  Travis  then  stated,  in  brief,  what  the  Local  Committee  had 
in  view  in  the  way  of  entertainment,  but  added  that  nothing  could 
be  arranged  definitely  until  it  was  known  what  time  the  members 
would  have  at  their  disposal  to  spare.  A  trip  to  the  Illinois 
Central  shops  at  Burnside,  and  also  to  Pullman,  was  considered 
advisable,  as  well  as  a  visit  to  the  Drainage  Canal.  As  soon 
as  it  was  decided,  however,  what  time  the  association  would 
have  to  spare,  the  necessary  arrangements  would  be  perfected, 
and  the  members  informed  of  the  same  in  an  official  way. 

President. — We  would  like  to  have  an  expression  of  opinion 
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from  different  members  in  regard  to  these  trips.  I  think  it  if 
best  for  us  to  complete  all  business  first,  and  then  attend  to 
these  outside  trips.  That  has  been  the  judgment  of  the  con- 
vention in  previous  years. 

After  an  expression  of  opinion  by  a  number  of  members,  it 
was,  on  motion,  decided  to  take  a  trip  to  the  Burn  side  shops  of 
the  Illinois  Central  Railway,  and  to  Pullman,  on  Thursday  after- 
noon, and  further,  to  go  over  the  Chicago  Drainage  Canal  on 
Friday  morning. 

The  convention  adjourned  at  noon,  to  meet  again  at  2  p.  m. 


AFTERNOON  SESSION,  TUESDAY,  OCTOBER  20,  1896. 

President. -^The  first  business  is  the  appointment  of  com- 
mittees. 

The  following  committees  were  appointed  : 

Auditing, — G.  W.  Hinman,  W.  B.  Yereance,  O.  H.  Andrews* 

Nominating, — N.  M.  Markley,  W.  O.  Eggleston,  John  Fore- 
man. 

Subjects  for  Discussion. — Onward  Bates,  M.  Riney,  N.  W. 
Thompson,  G.  W.  Hinman,  G.  J.  Bishop,  W.  O.  Eggleston,. 
C.  M.  Large,  James  Mclntyre. 

Resolutions. — W.  G.  Berg,  John  Foreman,  James  Stannard^ 
J.  O.  Olmstead. 

Obituary. — J.  H.  Cummin,  O.  J.  Travis,  W.  A.  McGonagle. 

President. — I  put  my  own  name  on  the  last-named  committee 
because  I  am  the  only  one  acquainted  with  our  late  Brother 
Graham.  These  committees  will  report  at  the  morning  session 
to-morrow,  if  possible,  and,  in  regard  to  the  committee  on  sub- 
jects for  discussion,  these  names  constitute  the  formal  com- 
mittee. Each  member  has  a  perfect  right  to  be  present  at  the 
meetings  of  the  committee  on  subjects  for  discussion,  and  the 
chairman  of  that  committee  is  requested  to  notify  the  members 
when  the  session  of  that  committee  will  be  held,  so  that  all 
members  having  subjects  to  suggest  may  be  able  to  present 
them  to  the  committee. 
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President, — ^The  next  business  is  reports  of  committees  oa 
the  technical  subjects  assigned  last  year  to  the  several  com- 
mittees for  reports.  The  firet  subject  is:  No.  1. — "How  to 
Determine  Size  and  Capacity  of  Openings  for  Waterways." 
Committee:  Aaron  S.  Markley,  J.  S.  BeiTy,  C.  C.  Mallard, 
J.  L.  White. 

Mr.  Aaron  S.  Markley. — Your  committee  is  glad  to  be  able 
to  report  progress,  but  I  would  ask  for  a  further  extension  of 
time,  until  the  next  meeting. 

President. — What  action  will  you  take  on  the  report  of  your 
committee  ? 

Carried,  that  a  further  extension  of  time  be  granted,  as 
requested. 

Subject  No.  2. — "  Different  Methods  of  Numbering  Bridges. 
Should  all  Waterways  be  Numbered?  *'  Committee  :  A.  Shane, 
W.  O.  Eggleston,  J.  L.  Soisson,  O.  J.  Travis. 

President. — Is  this  committee  ready  to  report? 

Mr.  Eggleston,  in  the  absence  of  Mr.  Shane,  read  the  report : 
(See  report.) 

Subject  No.  3. — **  Drawbridge  Ends,  Method  of  Locking ;  and 
under  this  head  include  Locking  of  Turn-tables.'*  Committee: 
H.  M.  Hall,  James  Stannard,  H.  Middaugh,  C.  C.  Mallard. 

Mr.  Stannard. — Mr.  Hall  is  chairman  and  I  have  not  heard 
from  him.  I  understood,  however,  that  Mr.  Mallard  was  going 
to  send  in  a  report. 

Mr.  Berg. — There  has  been  received  a  report  on  this  subject 
from  Mr.  C.  C.  Mallard  as  follows :     (See  report.) 

Subject  No.  4. — "  Protection  of  Trestles  from  Fire,  Including 
Methods  of  Construction."  Committee:  R.  M.  Peck,  T.  II. 
Kelleher,  A.  McNab,  W.  M.  Noon,  G.  W.  Hinman,  William 
Berry. 

President. — Is  there  any  report  on  this  subject? 

Mr.  Hinman. — I  have  a  report  on  this  subject  which  I  would 
like  to  have  read.     (vSee  report.) 

Subject  No.  5. — "  Local  Stations  for  Small  Towns  and  Vil- 
lages, giving  Plans  of  Buildings  and  Platfonns."  Committee  : 
J.  H.  Cummin,  N.  M.  Markley,  J.  H.  Markley,  C.  G.  Worden. 

Mr.  Cummin  read  the  report:     (See  report.) 
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Subject  No.  6.-^"  Tanks — Size,  Style,  and  Details  of  Con- 
struction, Including  Frost-proof  Protection  to  Tank  and  Pipes." 
Committee :  W.  O.  Eggleston,  W.  M.  Noon,  A.  McNab,  N.  W. 
Thompson. 

Mr.  Eggleston  read  the  report  of  this  committee  as  follows  : 
(See  report.) 

Subject  No.  7. — ''  Shearing  of  Rivets  in  Plate  Girders  and 
Cause  thereof."  Committee  :  J.  M.  Staten,  R.  L.  Heflin,  J.  H. 
Travis,  G.  M.  Reid. 

President. — Is  this  committee  ready  to  report? 

Mr.  J.  H.  Travis. — I  am  a  member  of  this  committee,  but  I 
have  not  heard  from  the  chairman  at  ail  and  no  action  has  been 
taken. 

Mr.  Berg. — I  think  possibly  it  might  be  well  to  drop  this 
subject  entirely,  unless  it  is  considered  of  sufficient  importance 
to  continue  it,  and  I  will  therefore  move,  Mr.  President,  that 
the  committee  be  discharged.     Carried. 

Subject  No.  8. — ''Best  and  Uniform  System  of  Report 
Blanks  for  Bridge  and  Building  Department."  Committee : 
G.  J.  Bishop,  W.  O.  Eggleston,  Onward  Bates,  M.  Riney. 

Mr.  Bishop  read  the  following  report :     (See  report.) 

Subject  No.  9. — "  Protection  of  Railroad  Structures  and 
Buildings  from  Fire."  Committee :  R.  M.  Peck,  L.  K.  Spaf- 
ford,  B.  T.  Mclver. 

President. — Is  this  conmiittee  ready  to  report?  No  response 
being  made,  the  president  said  that  a  motion  to  discharge  the 
committee  would  be  in  order. 

Mr.  Aaron  S.  Markley. — I  move  that  the  committee  be  dis- 
charged, but  the  subject  continued  until  next  meeting. 

Mr.  Berg. — I  think  probably  the  committee  should  be  dis- 
charged, but  I  would  also  suggest  that  the  new  committee  on 
subjects  take  up  the  matter  and  probably  they  will  see  fit  to 
report  the  subject  again. 

President. — It  has  been  moved  that  the  committee  be  dis- 
charged, but  that  the  subject  be  suggested  to  the  committee  on 
subjects  for  discussion  at  our  next  convention.     Carried. 

Subject  No.  10  (Brought  forward  from  1894). — "Mechani- 
cal Action  and   Resultant  Effects   of  Motive  Power  at  High 
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Speed  on  Bridges."  Committee  :  G.  W.  Andrews,  W.  G.  Berg, 
J.  E.  Greiner,  E.  H.  R.  Green. 

Mr.  Berg. — The  committee  on  this  subject  report  as  follows : 
(See  report.) 

Subject  No.  11  (Brought  forward  from  1894). — ''Best  and 
most  Economical  Railway  Track  Pile-Driver."  Committee : 
J.  L.  White,  A.  C.  Davis,  J.  F.  Mock,  J.  T.  Carpenter,  G.  W. 
Hinman. 

President. — Is  this  committee  ready  to  report? 

Mr.  Berg. — Mr.  G.  W.  Hinman  has  requested  me  to  read  to 
the  association  the  following  report  on  this  subject.    (See  report.) 

Subject  No.  12  (Brought  forward  from  1894).—"  Span 
Limits  for  Different  Classes  of  Iron  Bridges,  and  Comparative 
Merits  of  Plate  Girders  and  Lattice  Bridges  for  Spans  from  50 
to  110  Feet."  Committee:  W.  A.  McGonagle,  R.  M.  Peck, 
W.  M.  Noon,  H.  E.  Gettys,  G.  J.  Bishop,  Onward  Bates. 

President  W.  A.  McGonagle,  as  chairman  of  the  committee, 
made  a  verbal  report  on  this  subject :     (See  report.) 

Subject  No.  13  (Brought  forward  from  1894).— "  Interlock- 
ing Signals."  Committee :  J.  H.  Travis,  W.  S.  Danes,  R.  L. 
Heilin,  J.  A.  Spangler. 

President. — Is  there  a  committee  report  on  this  subject  ? 

Mr.  Spangler. — I  am  the  only  member  present  of  the  com- 
mittee, but  I  have  not  taken  any  action  in  the  matter  on  ac- 
count of  my  having  been  very  busy. 

President. — I  think  this  question  of  interlocking  signals  is 
another  one  of  these  questions  that  should  be  referred  to  the 
special  engineering  department,  in  charge  of  that  kind  of  work. 
We  have  signal  engineers  now  connected  with  all  the  large 
roads,  and  while  some  are  members  of  our  association,  still  the 
question  is  one  that  does  not  properly  come  within  the  scope  of 
our  association,  and  I  therefore  think  a  motion  to  discharge  the 
committee  would  be  in  order. 

Mr.  Cummin. — I  think  this  subject  was  brought  up  at  least 
three  years  ago  at  our  meeting  in  Philadelphia  .by  one  who 
was  a  great  deal  more  interested  in  signals  than  bridges  and 
buildings.  As  the  president  has  said,  it  seems  to  me  that  it  is 
a  subject  that  is  entirely  foreign  to  us,  as  nearly  all  roads  at 
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this  time  have  signal  engineers  in  cbarge  of  this  interlocking 
business,  and  I  therefore  move  that  the  subject  be  dropped,  and 
the  committee  discharged.     Motion  carried. 

President. — ^The  next  business  in  order  is  unfinished  business, 
including  discussion  of  reports  of  the  last  meeting.  The  first 
subject  is,  '^  Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  Over  .Washouts  and  Burn-outs."  This  is  to  be 
a  discussion  of  the  repoi*t  presented  at  the  New  Orleans  meet- 
ing. We  would  like  to  hear  discussions  from  all  the  members 
on  this  subject. 

See  discussion  of  this  subject  participated  in  by  W.  G.  Berg, 
G.  J.  Bishop,  W.  M.  Noon,  J.  O.  Olmstead,  W.  O.  Eggleston, 
M.  Riney,  J.  H.  Travis,  and  Aaron  S.  Markley. 

President. — Is  there  any  further  discussion  on  this  subject? 
If  not,  we  will  proceed  to  the  next  subject,  namely :  '*  Strength 
of  Various  Kinds  of  Timber  Used  in  Trestles  and  Bridges, 
Especially  With  Reference  to  Southern  Yellow  Pine,  White 
Pine,  Fir,  and  Oak." 

Mr.  A.  S.  Markley. — This  subject  is  pretty  well  covered  by 
the  report  of  the  committee. 

President. — I  think  the  subject  has  been  pretty  well  ex- 
hausted. 

Mr.  Bei^. — I  would  simply  like  to  make  a  few  remarks  and 
present  some  information  collected  op  this  subject  during  the 
past  year. 

See  the  discussion  of  this  subject,  presenting  Mr.  Berg's  re- 
marks, and  a  diagram  showing  strength  of  yellow  pine  columns 
compared  with  formulas  for  long  columns ;  also  a  new  formula 
for  timber  struts,  adopted  by  Mr.  J.  E.  Greiner. 

President. — We  will  now  proceed  to  the  discussion  of  the 
subject,  "  Best  Method  of  Erecting  Plate  Girder  Bridges." 

See  discussion  of  this  subject,  participated  in  by  Aaron  S. 
Markley,  M.  Riney,  G.  W.  Hinman,  A.  McNab. 

President. — ^The  next  subject,  "  Sand  dryers,  Elevators,  and 
Methods  of  Supplying  Sand  to  Engines,  Including  Buildings," 
was  reported  on  very  fully  by  the  committee  last  year.  If  there 
is  any  discussion  now,  we  will  be  pleased  to  hear  it. 

See  discussion  of  this  subject,  participated  in  by  W.  G.  Bei^, 
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M.  Riney,  J.  H.  Cummin,  M.  M.  Garvey,  James  Stannard, 
James  Rogers,  and  W.  O.  Eggleston. 

President. — Is  there  any  further  discussion  on  this  subject? 
If  not,  we  will  pass  on  to  the  next  subject,  "Best  Method  of 
Spanning  Openings  too  Large  for  Box  Culverts,  and  in  Embank- 
ments too  Low  for  Arch  Culverts." 

See  discussion  of  this  subject  by  W.  G.  Berg. 

President. — Is  there  anything  further  on  this  subject?  The 
discussion  is  closed.  The  next  subject  is,  "  Pumps  and  Boil- 
ers." There  ought  to  be  a  dissemination  of  new  ideas  on  this 
subject. 

See  discussion  of  this  subject,  participated  in  by  O.  J. 
Travis,  M.  M.  Garvey,  W.  A.  McGonagle,  James  Rogers,  N. 
W.  Thompson,  James  Stannard,  Aaron  S.  Markley,  and  J.  H. 
Markley. 

President. — We  will  now  take  up  new  business. 

Mr.  Berg. — In  accordance  with  Section  1,  Article  X,  of  the 
cotistitution  of  this  association,  notice  is  hereby  given  that  I 
now  offer  as  an  amendment  to  Section  1,  Article  IV,  of  the  con- 
stitution the  following : 

In  the  last  sentence  of  Section  1,  Article  IV,  strike  out  the  word 
**  and,"  and  after  the  word  **  treasurer,"  insert  the  words  "  and  all  past 
presidents  of  this  association,  who  continue  to  be  members,"  so  tliat 
Section  1,  Article  IV,  will  read  as  follows: 

**  The  officers  of  this  association  shall  be  a  president,  four  vice-presi- 
dents, a  secretary,  a  treasurer,  and  six  executive  members.  The  ex- 
ecutive members,  together  with  the  president,  secretary,  treasurer,  and 
all  past  presidents  of  this  association  who  continue  to  be  members 
shall  constitute  the  Executive  Committee." 

Waltbb  G.  Bbbo. 

President. — This  will  lie  over  for  one  year.  Is  thei*e  any 
further  new  business?  If  not  the  convention  will  stand  ad- 
journed until  10  o'clock  to-morrow  (Wednesday)  morning. 

Convention  adjourned. 
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SECOND    DAY,    WEDNESDAY,    OCTOBER  21,    1896, 

MORNING   SESSION. 

Convention  called  to  order  at  10  o'clock. 

President. — The  next  business  in  order  is  the  discussion  of 
the  reports  submitted  at  this  convention.  The  first  subject  on 
which  a  report  was  made  is,  *'  Different  Methods  of  Numbering 
Bridges.  Should  All  \Yaterways  be  Numbered?"  This  report 
was  read  yesterday  and  discussion  is  now  invited.  I  hope  that 
all  the  members  will  take  part  in  this  discussion. 

See  discussion  of  this  subject,  participated  in  by  W.  G. 
Berg,  O.  H.  Andrews,  W.  A.  McGonagle,  Onward  Bates,  A. 
McNab,  J.  H.  Travis,  C.  P.  Austin,  J.  H.  Cummin,  W.  S. 
Danes,  W.  O.  Eggleston,  A.  J.  Kelley,  Aaron  S.  Markley,  N. 
M.  Markley,  W.  M.  Noon,  J.  O.  Olmstead,  James  Stannard, 
N.  W.  Thompson,  C.  M.  Large,  and  M.  M.  Garvey. 

At  the  conclusion  of  the  direct  technical  discussion  of  this 
subject,  the  following  remarks  were  made  : 

Mr.  Berg. — ^I  would  like  to  be  permitted  to  draw  a  few  con- 
clusions from  the  discussion  that  we  have  heard  in  comparison 
with  the  report  presented  by  the  committee  on  this  subject. 
The  committee  reported  distinctly  in  favor  of  numbering  bridges 
consecutively,  and  I  think  that  all  of  us  here  who  have  listened 
to  the  subject,  are  fully  convinced  that  the  majority  of  the  mem- 
bers present  favor  the  mileage  system,  which  would  be  in  direct 
opposition  to  the  report.  We  have  heard  from  a  number  of 
members  who,  while  they  have  to  report  •  the  system  in  use 
under  them  on  their  respective  roads  as  being  the  consecutive 
system,  yet  would  favor,  if  they  had  a  choice  under  new  con- 
ditions, the  mileage  system.  Our  aim,  as  an  association,  is  not 
only  to  spread  information  in  regard  to  our  work  among  our 
members  and  also  among  the  railroad  fratei-nity  at  large,  but  we 
ought  to  aim  to  standardize,  so  to  say,  the  existing  practice, 
or  rather  to  make  recommendations  as  to  the  best  practice,  and 
thus  to  settle  all  questions,  as  far  as  possible,  within  our  power, 
which  arise  in  our  discussions.  Our  association  has  passed  the 
age  of  infancy,  and,  I  think  that  we  have  reached  the  age  en- 
titling us  to  vote  as  a  body,  and  I  tinist  that  at  some  future  con- 
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vention,  when  we  are  more  matured  in  age,  we  shall  exercise  that 
right  and  adopt  resolutions  in  the  nature  of  recommedations  as 
a  sequel  to  the  reports  presented  by  committees  and  the  discus- 
sions following  the  reports,  so  that  our  association  will  present  a 
finished  and  general  opinion  of  the  majority  of  the  members  on 
the  subjects  under  discussion.  I  do  not  care  to  make  a  motion 
for  a  resolution  of  that  kind  at  present,  because  we  have  not  yet 
adopted  that  system  in  our  meetings,  but  I  have  used  this  op- 
portunity to  call  attention  to  the  great  desirability  thereof,  and 
I  hope  that  at  future  meetings  we  shall  aim  in  that  direction. 
In  that  manner,  what  we  give  out  then  to  the  railroad  fraternity, 
what  we  bring  to  the  notice  of  our  superior  officers,  will  be 
something  that  is,  for  the  time  being,  complete  and  finished,  in 
other  words,  a  concise  opinion  of  the  majority  of  the  members 
present.  An  outsider  or  a  member  of  this  association,  if  he 
has  not  been  here  at  this  meeting,  who  will  get  or  see  a  copy 
of  the  report  of  the  committee,  would  be  of  the  opinion,  unless 
he  studied  the  discussion  closely,  that  in  this  particular  instance 
the  practice  as  recommended  by  probably  a  majority  of  the 
members  of  this  association  would  be  consecutiveness  of  num- 
bering, whereas,  I  think  I  am  right  in  saying  that  if  a  vote  were 
taken  we  should  find  that  the  mileage  system  would  be  prefen*ed 
where  a  question  of  choice  was  possible.  I  trust  I  may  not  be 
considered  presumptuous  in  making  these  remarks,  but  I  have 
embraced  the  opportunity  of  calling  attention  to  a  vei^  desira- 
ble step,  that  I  trust  this  association  will  take  in  the  future. 
I  will  add  that  this  step  will  be  in  perfect  harmony  with  the 
practice  of  the  similar  railroad  organizations  to  ours :  namely^ 
the  Master  Car  Builders'  association,  the  Master  Mechanics* 
association,  the  National  Roadmasters'  association,  the  New 
England  Koadmasters'  association,  and  the  Railroad  Superin- 
tendents' association.  The  purely  professional  societies,  such 
as  the  American  Society  of  Civil  Engineers,  it  is  true,  are  very 
conservative  in  the  matter  of  resolutions,  but  such  a  society  is  not 
a  proper  criterion  for  our  association,  as  the  aims  and  reasons 
for  our  existence  are  entirely  different.  We  can  follow  the 
practice  of  the  railroad  associations  mentioned  without  fear. 
Pi'esident. — I  think  the  remarks  of  Mr.  Berg  are  well  timed^ 
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and  believe  the  time  is  ripe  for  this  association  to  take  definite 
action  on  all  these  subjects.  Of  course,  we  will  carry  out  in  our 
railroad  work  the  methods  our  officers  instruct  us  to  use,  inde- 
pendent of  whether  they  adopt  our  recommendations  or  not,  but 
at  the  same  time,  the  decision  of  this  association  would  be  valu- 
able to  all  roads  that  wish  to  adopt  a  uniform  system  of  num- 
bering, and  that  have  not  a  well-established  system  already  in 
use. 

Mr.  Bates. — With  all  due  respect  to  our  worthy  pi*e8ident. 
and  the  member  who  has  preceded  him,  I  do  not  believe  this  dis- 
cussion is  in  order,  but  since  I  perceive  that  the  remarks  have 
been  taken  down  and  may  possibly  be  published,  I  desire  to  go 
on  record  as  being  of  an  entii'ely  contrary  opinion.  I  do  not 
believe  that  we  should  attempt  to  standardize  things,  or  to  set- 
tle matters  ourselves  as  a  body.  This  is  an  age  of  progress. 
If  our  bridges  and  buildings  had  to  be  coupled  up  and  inter- 
changeable from  one  road  to  another,  it  would  be  well  enough 
to  have  a  standard  coupler  for  them ;  otherwise,  I  do  not  see 
any  occasion  for  this  society  attempting  to  establish  standards. 
This  is  avoided  in  other  technical  societies,  and  I  anticipate 
trouble  when  we  attempt  it.  Personally,  I  am  not  willing  to  go 
on  record  as  subscribing  to  all  of  the  reports  which  are  adopted, 
and  I  do  not  think  that  our  society  should  be  responsible  for  the 
opinions  of  a  member  or  a  committee,  or  even  a  majority  of  its 
members. 

Pi-esident. — The  next  subject  for  discussion  is,  "  Drawbridge 
Ends,  Methods  of  Locking;  and  Under  this  Head  Include 
Locking  of  Turn-tables." 

See  discussion  of  this  subject,  participated  in  by  James  Stan- 
nard,  W.  S.  Danes,  J.  H.  Cummin,  Aaron  S.  Markley,  W.  G. 
Bei^,  Onward  Bates,  M.  Riney,  James  Mclntyre,  J.  H.  Mark- 
ley,  C.  M.  Large,  W.  A.  McGonagle,  N.  M.  Markley,  N.  W. 
Thompson,  James  Stannard,  W.  O.  Eggleston,  and  M.  M. 
Garvey. 

Discussion  closed,  and  the  convention  adjourned  until  2 
p.  m. 
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AFTERNOON    SESSION,    WEDNESDAY,    OCTOBER   21, 

1896. 

The  convention  was  called  to  order  at  2  o'clock. 

P*re8ident. — The  next  subject  for  discussion  is,  "Protection 
of  Trestles  from  Fire,  Including  Methods  of  Construction.*' 

See  discussion  of  this  subject,  participated  in  by  W.  O. 
Eggleston,  J.  H.  Cummin,  W.  S.  Danes,  W.  M.  Noon,  Onward 
Bates,  N.  M.  Markley,  G.  W.  Hinman,  G.  C.  Nutting,  W.  G. 
Berg,  and  G.  J.  Bishop. 

President. — ^The  next  subject  for  discussion  is,  "  Local  St«^- 
tions  for  Small  Towns  and  Villages,  Giving  Plans  of  Buildings 
and  Platforms." 

See  discussion  on  this  subject,  participated  in  by  James  Stan- 
nard,  G.  J.  Bishop,  M.  Riney,  Onward  Bates,  J.  H.  Cummin, 
Aaron  S.  Markley,  J.  H.  Travis,  Wm.  B.  Yereance,  and  W. 
G.  Berg. 

President. — The  next  subject  for  discussion  is,  "Tanks, 
Size,  Style  and  Details  of  Construction,  Including  Frost-proof 
Protection  to  Tank  and  Pipes." 

See  discussion  of  this  subject,  participated  in  by  W.  A.  Mc- 
Gonagle,  G.  C.  Nutting,  M.  M.  Garvey,  J.  L.  Neff,  John 
Foreman,  J.  H.  Markley,  C.  M.  Large,  N.  W.  Thompson,  On- 
ward Bates,  James  Mclntyre,  Aaron  S.  Markley,  J.  H.  Cum- 
min, A.  McNab,  N.  W.  Thompson,  and  M.  Riney. 
.  President. — ^We  will  now  proceed  to  the  discussion  of  the 
subject,  "Best  and  Uniform  System  of  Report  Blanks  for 
Bridge  and  Building  Department."  Mr.  Bishop,  have  you 
received  replies  from  all  of  the  members  of  the  association  ? 

Mr.  Bishop. — I  do  not  think  I  have,  Mr.  President.  I  have 
got  replies  from  about  thirty. 

President. — ^This  matter  has  been  thoroughly  investigated  by 
the  committee.  I  think  the  repoii;  made  is  complete.  I  do  not 
think  that  anything  can  be  added,  and  we  had  better  pass  on  to 
the  next  subject:  namely,  "Mechanical  Action  and  Resultant 
Effects  of  Motive  Power  at  High  Speed  on  Bridges." 

See  discussion  of  this  subject,  by  W.  G.  Berg. 
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President. — ^The  next  subject  for  discussion  is,  "Best  and 
Most  Economical  Railway  Track  Pile-driver." 

See  discussion  on  this  subject,  participated  in  by  Aaron  S. 
Markley,  N.  W.  Thompson,  W.  A.  McGonagle,  W.  O.  Eggles- 
ton,  G.  J.  Bishop,  A.  McNab,  M.  M.  Gai-vey,  and  J.  H. 
Travis. 

President. — This  closes  the  discussion  of  this  year's  reports  of 
committees.  We  will  now  hear  the  reports  of  the  Committes  on 
auditing,  on  subjects  for  report  and  discussion,  on  obituary, 
and  on  nomination  of  officers.  I  will  I'equest  all  the  members 
to  rise  during  the  reading  of  the  report  on  obituary,  out  of  re- 
spect to  the  memory  of  our  deceased  members. 

REPORT  OF  AUDITING  COMMITTEE. 

Chicago,  III.,  Oct.  21,  1896. 
To  THE  Members  of  the  Association  of  Railway  Supebixteh- 

DEKTS  OF  BbIDOES  AND  BUILDINOS.* 

The  auditing  committee  for  the  year  1896,  report  as  follows,  on  the 
account  submitted  by  the  acting  treasurer: 

Db. 

Received  from  the  former  treasurer $210.18 

Received  from  methbershlp  fees  and  dues 342.00 

Received  from  advertisements 614.30 

Received  from  sales  of  Proceedings 10.24 

$1,176.72 
Cb. 

Expenses  represented  by  checked  vouchers $848.06 

848.06 

Balance  in  hand $828.66 

Respectfully  submitted, 

G.   W.   HiNMAN, 

O.  H.  Andbews, 
W.  B.  Yerbance. 

Committee. 

REPORT  OF  COMMITTEE  UPON  SUBJECTS  FOR  1897. 

1.  Methods  of  Heating  Buildings  where  three  or  more  Stoves  are 
now  Used. 

2.  The  most  Suitable  Material  for  Roofs  of  Buildings  of  all  Kinds. 

3.  Round  House  Construction,  Including  Smoke- jacks  and  Yentila- 
tors. 

4.  Care  of  Iron  Bridges  after  Erection. 

5.  How  to  Determine  Size  and  Capacity  of  Openings  for  Waterways. 
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6.  Protection  of  Railroad  Buildings  and  other  Stractures  from  Fire. 

7.  Designs  for  Ice-houses. 

8.  Best  End  Construction  for  Trestles  Adjoinino:  Embankments. 

9.  Bridge  Warnings  for  Low  Overhead  Structures. 

10.  Stock  Yards  and  Stock  Sheds,  Including  all  Details  of  Construc- 
tion. 

11.  Floor  Systems  on  Bridges,  Including  Skew  Bridges. 

Respectfully  submitted, 

Okwabd  Bates, 

M.   RiNET, 

N.  W.  Thompsoit, 
W.  O.  Eqqleston. 
Geo.  J.  Bishop, 
C.  M.  Large, 
Jas.  MgIntyre, 

G.   W.    HiNMAN, 

Committee. 

REPORT  OF  COMMITTEE  ON  OBITUARY. 

Whebeas,  It  has  pleased  the  Supreme  Architect  of  the  Universe  to 
remove  from  our  miast  to  that  Spiritual  Building  on  high,  two  of  our 
beloved  members,  Thomas  B.  Graham  and  George  M.  Reid, 

Reaolvedf  That  in  the  death  of  these  members  our  association  has 
suffered  a  severe  loss;  the  railroad  interests  have  suffered  the  loss  of 
faithful,  competent,  and  intelligent  servants,  and  the  families  of  our 
deceased  brothers  have  sufiferea  an  irreparable  loss  and  sorrow,  which 
no  words  of  ours  can  alleviate. 

Resolved^  That  the  names  of  Thomas  B.  Graham  and  George  M. 
Reid,  be  continued  on  our  rolls. 

Reaolvedf  That  these  resolutions  be  spread  upon  our  minutes,  printed 
in  our  proceedings,  and  that  a  copy,  duly  attested,  be  sent  to  the  fam- 
ilies of  our  deceased  brothers. 

Respectfully, 

Joseph  H.  Cummih, 
O.  J.  Travis, 

W.  A.  McGONAGLE. 

Committee. 

REPORT  OF  COMMITTEE  ON  NOMINATIONS  FOR  OFFICERS. 

Mr.  President,  Officers  and  Members  of  the  Association  of 
Superintendents  of  Bridges  and  Buildings: 

Your  committee  on  nominations  beg  leave  to  offer  the  following: 
President — James  Stannard,  Wabash  R.  R. 
First  Vice-President— Walter  G.  Berg,  L.  V.  R.  R. 
Second  Vice-President — Jos.  H.  Cummin,  L.  I.  R.  R. 
Third  Vice-President— Aaron  S.  Markley,  C.  &  E.  L  R.  R. 
Fourth  Vice-President— G.  J.  Bishop,  C.  R.  I.  &  P.  Ry. 
Secretary— S.  F.  Patterson,  B.  &  M.  R.  R. 
Treasurer— N.  W.  Thompson,  P.  F.  W.  &  C.  Ry. 
Executive  Membere— W.  M.  Noon,  D.,  S.  S.  &  A.  Ry. ;  Joseph  M. 
Staten,  C.  &  O.  R.  R. ;   W.  O.  Eggleston,  C.  &  E.  R.  R. ;    M.  Riney, 
C.  &  N.  W.  Ry. ;  C.  P.  Austin,  B.  &  M.  R.  R. ;    C.  C.  Mallard,  S.  P. 
R.  R. 

N.  M.  Mark  LET, 
John  Foreman, 
W.  O.  Eggleston, 

Committee. 
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Mr.  J.  H.  Travis  announced  that  the  president  of  the  Santa 
F^  railroad  had  arranged  for  a  special  car  to  be  put  on  their 
regular  tram  on  Friday  morning,  for  Lockport,  in  order  that 
the  members  might  have  an  opportunity  of  going  to  and  in- 
specting  the  Drainage  Canal. 

Convention  adjourned  until  ten  o'clock,  next  morning. 


THIRD   DAY,  THURSDAY,  OCTOBER  22,  1896. 

Morning  Session. 

The  convention  was  called  to  order  at  ten  o'clock. 

President. — We  will  receive  nominations  for  the  place  of 
holding  our  next  annual  convention.  The  mayors  of  the  city 
of  Niagara  Falls,  New  York,  and  of  Detroit,  Mich.,  have  in- 
vited us  to  meet  in  their  respective  cities.  Are  there  any  other 
places  to  be  put  in  nomination? 

Mr.  Cummin  named  Denver,  Col.,  and  Mr.  Hinman  named 
Chattanooga^  Tenn. 

The  nominations  were  on  motion,  duly  closed^  and  on  a  bal- 
lot being  taken,  Denver,  Col.,  was  selected  for  the  next  meet- 
ing place,  and  so  declared  by  the  president. 

The  next  business  taken  up  was  the  election  of  officers. 
There  being  no  additional  nominations,  the  secretary,  by  the 
vote  of  the  association,  was  delegated  to  cast  the  ballot  of  the 
association  for  the  following  officers,  who  were  declared  unani- 
mously elected : 

President. — James  Stannard. 
First  Vice-President— Walter  G.  Berg. 
Second  Vice-President. — Joseph  H.  Cummin. 
•  Third  Vice-President. — ^Aaron  S.  Markley. 

Mr.'  Cummin. — Mr.  Bishop  has  been  called  out  of  the  room 
to  attend  a  meeting  of  the  Local  Committee,  and  desired  me  to 
say  to  the  association  that  it  would  be  utterly  impossible  for 
him  to  accept  the  position  of  fourth  vice-president  in  any 
shape,  form,  or  manner, — that  he  had  absolutely  declined  it. 
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He  mentioDed  the  name  of  Mr.  R.  M.  Feck  as  being  one  emi- 
nently qualified  to  fill  the  position,  and  desired  me  to  bring  that 
name  before  the  association. 

Mr.  Berg. — I  regret  that  Mr.  Bishop  will  not  allow  his  nom- 
ination to  come  before  the  convention,  as  I  consider  he  is  one 
of  our  best  members  and  has  shown  his  ability  for  work. 
Under  the  circumstances,  however,  I  desire  to  acquiesce  in  the 
suggestion  thrown  out  by  Mr.  Cummin,  and  second  the  nomi- 
nation of  Mr.  Peck. 

The  ballot  of  the  association  was  then  cast  for  Mr.  R.  M. 
Peck,  who  was  declared  unanimously  elected  fourth  vice- 
president. 

•Mr.  Walter  G.  Berg  was  delegated  to  cast  the  ballot  of  the 
association  for  Mr.  S.  F.  Patterson,  as  secretary  of  the  associ- 
ation. 

Mr.  Patterson  was  declared  unanimously  elected. 

The  secretary  was  delegated  to  cast  the  ballot  of  the  associa- 
tion for  Mr.  N.  W.  Thompson,  as  treasurer,  who  was  declared 
unanimously  elected. 

Mr.  Aaron  S.  Markley. — ^Inasmuch  as  I  am  a  member  of  the 
Executive  Committee  and  my  term  has  not  yet  expired,  and 
having  received  the  honor  of  being  elected  vice-president,  which 
I  very  highly  appreciate,  I  hereby  resign  my  position  as  an  ex- 
ecutive member. 

On  the  motion  of  Mr.  Berg,'  duly  seconded  and  earned,  the 
resignation  was  accepted. 

The  following  members  were  then  elected  executive  members 
by  ballot  of  the  association :  W.  O.  Eggleston,  G.  J.  Bishop, 
C.  P.  Austin,  M.  Riney. 

The  president  stated  that  Mr.  W.  O.  Eggleston  would  fill 
the  place  on  the  executive  board  vacated  by  Mr.  Aaron  S. 
Markley,  so  that  the  executive  members  for  the  new  year 
would  be  as  follows :  W.  O.  Eggleston,  W.  M.  Noon,  J.  M. 
Staten,  G.  J.  Bishop,  C.  P.  Austin,  and  M.  Riney. 

Mr.  Berg. — A  paper  has  been  received  in  the  form  of  a  let- 
ter from  one  of  our  members,  Mr.  C.  G.  Worden.  I  would 
suggest  that  this  be  referred  to  the  executive  board  and 
those  having  charge  of  the  publication  of  our  proceedings,  to 
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see  how  far  this  paper  can  be  made  use  of  and  if  it  can  be  em- 
bodied in  our  proceedings,  also  as  to  how  far  the  photographs 
should  be  reproduced,  if  found  desirable.  Seconded  and  car- 
ried. 

President. — We  will  hear  the  report  of  the  Committee  on  Res- 
olutions. 

Resolved,  That  the  thanks  of  this  association  be  tendered  to  the 
Illinois  Centi'al  Railroad ;  to  tlie  Atchison,  Topeka  and  Santa  F^  Rail- 
road and  its  president,  Mr.  £.  H.  Ripley;  to  the  Pullman  Palace  Car 
Company  ana  to  the  Wa^er  Palace  Car  Company  for  special  trans- 
portation facilities  and  courtesies- extended  the  association. 

Resolved,  That  tlie  secretary  of  this  association  convey  the  apprecia- 
tion and  thanks  of  the  members  to  the  mayor  of  Chicago  and  his 
representative,  Mr.  Dupuy,  for  their  hospitable  and  kind  welcome 
extended  to  the  association  during  its  stay  in  Chicago. 

Resolved,  That  the  thanks  of  this  association  be  tendered  to  the 
Western  Railway  Club;  to  the  Sherwin-Williams  Company;  to  the 
Patterson  Sargent  Company;  and  to  the  management  of  the  Hotel 
Iceland  for  courtesies  extended  to  the  members  of  the  association. 

Resolved,  That  this  association  desirefs  to  acknowledge  its  apprecia- 
tion  of  the  large  attendance  at  the  convention  of  representatives  of  the 
technical  press  of  the  country. 

Resolved,  That  the  thanks  of  this  association  be  tendered  to  Mr.  J.  H. 
Travis,  chairman  of  the  local  committee  on  arrangements,  for  his  special 
services  making  preparations  for  this  meeting,  and  also  to  Messrs. 
Aaron  S.  Markley,  G.  J.  Bishop,  and  O.  J.  Travis  for  their  valuable 
assistance. 

Resolved,  That  this  association  desires  to  thank  all  its  officers  for 
their  efficient  management  of  the  business  of  this  association  during  the 
past  year  and  the  present  convention,  and  further  to  express  its  appre- 
ciation of  the  worthy  conduct  of  tliis  convention  by  its  presioing 
officer,  President  W.  A.  McGonagle,  assisted  by  Secretary  S.  F.  Patter- 
son. 

Resolved,  That  this  association  desires  to  express  its  appreciation 
and  thanks  to  all  non-members  of  this  association  who  have  rendered 
valuable  assistance  to  the  various  committees  in  the  preparation  of 
their  reports;  and  that  the  secretary  be  directed  to  transmit  these 
resolutions,  together  with  a  complimentary  copy  of  the  printed  pro- 
ceedings, to  all  such  parties  as  specified  by  the  chairmen  of  the  several 
committees. 

Resolved,  That  the  members  of  this  association  extend  to  Mr.  L.  K. 
Spafford  their  regrets  that  he  has  been  obliged  to  withdraw  his  name 
from  the  list  of  officers  in  line  for  promotion  and  trust  that  with  im- 
proving health  he  may  be  able  to  resume  again  aotive  work  in  our 
association. 

Walter  G.  Berg, 
Jas.  Stannard. 
J.  O.  Olmstead, 
John  Foreman, 

Committee  on  Resolutions, 

Mr.  A.  S.  Markley  moved  that  the  report  be  received  and 
made  a  part  of  the  proceedings.  Seconded  by  Mr.  Noon  and 
carried. 
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Mr.  W.  G.  Berg. — The  following  letter  was  received  by  our 
last  president,  Mr.  G.  W.  Andrews,  soon  after  the  last  conven- 
tion at  New  Orleans,  from  the  Hon.  J.  Sterling  Morton,  secre- 
tary of  the  United  States  Agricultural  Department,  acknowl- 
edging the  transmittal,  by  Mr.  Andrews,  of  the  resolutions 
adopted  at  our  last  convention,  in  regard  to  government  tim- 
ber tests : 

Subject :  Investigation  into  properties  of  wood. 

United  States  Department  of  Agriculture, 

OFFiCBf  OF  the  Secretary, 

Washington,  D.  C,  Nov.  2,  1895. 

George  W.  Andrews,  President  Association  Railway  Super- 
intendents, Bridges  and  Buildings,  New  Orleans,  Louisi- 
ana. 

Dear  Sir: — I  am  in  receipt  of  the  set  of  resolutions  adopted  at  the 
fifth  annual  convention  of  the  Association  of  Railway  Superintendents, 
Bridges  and  Buildings,  with  reference  to  the  timber  test  work 
carried  on  in  the  Division  of  Forestry  of  this  department. 

I  appreciate  fully  the  interest  taken  by  your  association  in  this 
work,  as  coming  from  men  able  to  jud^e  of  its  merits.  I  assure  you 
that  I  am  fully  aware  of  the  value  of  this  work,  as  I  have  expressed 
it  repeatedly  in  my  reports,  and  shall  endeavor  to  have  the  work  car- 
ried on  without  interruption,  and  to  its  greatest  usefulness,  as  far  as 
appropriations  from  congi^ess  will  permit. 

Respectfully, 

J.  Sterling  Morton, 

Secretary. 

Mr.  W.  G.  Berg. — In  this  connection,  I  desire  to  inform  the 
association  of  the  status  of  this  timber  test  matter.  This 
association  adopted  at  its  last  convention  at  New  Orleans  a  set 
of  resolutions,  endorsing  the  value  of  the  timber  tests  being 
conducted  by  the  Forestry  Division  of  the  United  States  De- 
partment of  Agriculture,  and  favoring  a  prompt  publication  of 
the  test  results  and  suitable  government  appropriations  to 
allow  the  work  to  be  prosecuted  more  quickly  and  thoroughly. 
It  is  very  gratifying  to  record  that  the  step  thus  taken  by  this 
association  in  October,  1895,  has  been  partly  the  initiative  for 
other  technical  and  raikoad  associations  to  take  official  action 
in  this  matter,  and  that  members  of  this  association  have  been 
largely  instrumental  in  urging  such  action.  Resolutions  simi- 
lar to  the  set  adopted  by  this  association,  or  with  the  same  aim 
in  view,  have  been  passed  during  the  last  year  by  the  Ameri- 
can Society  of  Civil  Engineers,  the  American  Institute  of  Archi- 
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tectB,  the  New  York  Railroad  Club,  the  Central  Railway  Club, 
the  Western  Railway  Club,  the  Southern  and  Southwestern 
Railway  Club,  the  Technical  Society  of  the  Pacific  Coast,  the 
Engineers'  Club  of  Philadelphia,  the  Master  Car  Builders' 
Association,  and  others.  In  addition,  favorable  action  has 
been  taken  by  associations  representing  the  lumber  interests  of 
the  country,  and  also  by  numerous  boards  of  trade  or  com- 
merce. 

The  status  of  the  work  of  the  Forestry  Division  timber  tests 
is,  that  out  of  about  40,000  tests  thus  far  made,  the  results  of 
only  about  2,000  were  published,  in  1893,  while  the  balance 
ai'e  left  unpublished  (with  exception  of  some  summary  data 
and  conclusions  in  regard  to  Southern  yellow  pine,  published  in 
a  twelve-page  circular,  in  March,  1896)  waiting  for  suitable 
appropriations  to  pay  for  the  expense  of  compiling,  editing, 
and  printing  the  data. 

A  bill,  endeavoring  to  obtain  a  suitable  appropriation  for  the 
continuance  of  this  work,  was  introduced  in  the  senate  on 
December  27, 1895,  by  Senator  Squire  (S.  1214).  A  similar  bill 
was  introduced  in  the  house  of  representatives  on  May  6,  1896, 
by  Hon.  D.  M.  Hurley  (H.  R.  8730).  The  consideration  of 
these  bills  was  postponed,  owing  to  the  attention  of  congress 
being  devoted  to  other  matters  of  more  interest  to  the  mem- 
bers. ^ 

The  main  trouble  seems  to  be  the  inability  of  our  representa- 
tives in  congress  to  grasp  the  idea  that  these  tests  represent 
more  than  a  mere  hobby  of  a  certain  clique  of  scientists,  bot- 
anists, or  enthusiasts.  They  regard  this  work,  apparently,  as 
interesting  but  not  necessary ;  as  an  ornamental  attachment  to 
the  work  of  the  Agricultural  Department,  but  not  as  a  promi- 
nent factor  in  the  development  and  economic  use  of  the  vast 
timber  resources  of  this  country. 

It  is  needless  to  call  the  attention  of  professional  and  rail- 
road men  to  the  great  value  that  will  accrue  to  all  technical 
pursuits  and  industries  utilizing  timber,  to  be  in  possession  of 
more  accurate  and  reliable  knowledge  as  to  the  physical  charac- 
teristics and  the  strength  of  our  principal  American,  structural 
timbers. 


32 

The  most  important  step  required  to  advance  this  govern- 
ment timber  test  work  permanently  might  be  called  an  educa- 
tional one,  namely,  to  convince  our  representatives  in  congress 
that  the  small  appropriation  needed  yearly  to  continue  this 
magnificent  work  is  merely  nominal,  compared  with  its  direct 
influence  and  bearing  on  the  large  timber  interests  of  the  coun- 
try. In  a  circular  issued  this  year  by  the  Forestry  Division, 
it  is  shown  that  the  timber  interests  of  the  country  are  larger 
than  the  mining  industry,  and  only  second  to  agriculture. 

As  above  indicated,  it  is  greatly  to  the  credit  of  this  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings  that 
it  has  taken  an  active  interest  as  one  of  the  pioneers  in  the 
agitation  in  this  matter. 

Mr.  A.  S.  Markley. — In  addition  to  what  has  been  said  and 
offered  by  Mr.  Berg,  I  would  say  that  if  each  and  every  one  of 
us  would  see  our  representatives  in  congress,  and  call  their  at- 
tention to  this  matter  in  our  proceedings,  a  great  deal  of  work 
would  be  accomplished  and  good  done  in  that  direction. 

President. — The  greatest  influence  that  we  can  exert  in  this 
respect  is  to  see  the  presidents  and  general  managers  of  the 
roads  in  which  we  are  especially  interested  and  have  them 
write  our  members  in  congress.  I  know  that  a  tremendous  in- 
fluence can  be  exerted  in  this  way. 

Mr.  J.  H.  Cummin. — Since  our  ofllcers  have  been  selected 
for  the  ensuing  year,  I  would  like  to  say  a  few  words  in  regard 
to  one  of  them,  one  who  I  think  you  will  all  agree  with  me  has 
been  one  of  the  most  faithful  ofllcers  this  association  has  ever 
had :  I  allude  to  our  secretary.  I  do  not  wish  to  interfere 
in  any  shape,  form,  or  manner  with  the  duties  or  prerogatives 
of  the  Executive  Committee,  but  I  hope  the  matter  of  salary 
of  our  secretary  will  not  be  overlooked,  as  it  could  easily  be. 
Our  constitution  provides  that  the  compensation  of  the  secre- 
tary shall  be  fixed  by  the  executive  board,  so  that  I  hope  the 
matter  will  receive  that  consideration  to  which  it  is  justly  en- 
titled. I  doubt  but  that  there  are  very  few  members  of  this 
association,  unless  at  some  time  they  have  had  experience  in 
this  particular  direction,  who  have  the  slightest  idea  as  to  the 
amount  of  work  that  is  thrown  on  the  secretary's  hands  during 
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the  convention  and  throughout  the  year.  We  may  come  here 
and  think  simply  that  all  the  secretary  has  to  do  is  to  look 
after  the  minutes ;  that  after  he  goes  home  he  puts  them  in  the 
printer's  hands,  and  that  there  his  duty  is  ended  until  the  next 
meeting  of  the  convention.  But  it  is  far  different.  I  doubt  if 
there  is  a  day  in  the  year  but  what  our  secretary  receives  a 
communication,  if  not  from  some  member  of  the  association, 
from  some  one  outside,  in  regard  to  the  work  and  doings  of  our 
association.  I  would,  therefore,  respectfully  suggest  that  the 
Executive  Committee  take  this  matter  into  consideration  and 
see  if  they  cannot  increase  the  compensation  now  paid  to  our 
secretary. 

Mr.  O.  Bates. — I  feel  so  much  in  harmony  with  the  tenor  of 
Mr.  Cummin's  remarks  that  I  want  to  second  the  motion  and  to 
explain  the  nature  of  the  work  the  secretary  has  to  do.  Now 
I  belong  to  some  other  associations,  and  I  think  in  all  of  them 
it  is  admitted  that  the  welfare  of  the  association  is  more  de- 
pendent upon  the  secretary  than  upon  all  the  other  officers 
combined,  as  he  has  always  to  be  at  his  post,  and  he  has  more 
severe  and  exacting  work  from  one  end  of  the  year  to  the 
other,  than  all  the  rest.  I  know  of  my  own  case,  which  I  may 
cite  as  one  in  point.  I  had  some'  matters  up  with  him  that  I 
commenced  to  correspond  about  several  years  ago.  I  was 
under  the  impression  and  supposed  that  he  was  properly  remun- 
erated for  all  the  information  he  furnished,  as  well  as  the  in- 
formation I  asked  him  to  furnish  in  this  particular  case.  I 
fell  on  him  and  tried  to  make  him  responsible  for  the  name  of 
the  association.  I  must  say,  however,  that  the  correspond- 
ence I  had  with  him  was  extremely  satisfactory.  When  I  was 
away  behind  with  my  dues,  he  was  not  a  bit  sharp  or  exacting, 
but  be  managed  to  collect  them  before  he  got  through.  I  have 
hearty  sympathy  and  admiration  for  him  as  an  officer  of  the 
association. 

Mr.  Berg. — ^I  think  we  are  all  agreed  that  the  compensation 
of  the  secretary  should  be  just  as  large  as  possible,  and  in  pro- 
portion to  the  large  amount  of  routine  work  and  other  miscella- 
neous work  that  he  has  to  perform  throughout  the  year,  and  the 
only  limitation  on  our  wishes  will  be  the  amount  that  the  asso- 
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elation  can  see  its  way  clear  to  pay  when  the  Executive  Board 
considers  the  financial  situation.  I  trust  it  will  be  just  as  much  as 
possible.  I  would  like  to  see  it  as  high  as  the  salary  of  the 
secretary  of  the  Master  Car  Builders'  association,  namely, 
$3,000  a  year,  but,  gentlemen,  until  the  principles  of  this  asso- 
ciation are  better  known  than  they  now  are,  and  its  standing 
in  the  community  is  extended,  and  until  the  railroads  and  the 
higher  officials  begin  to  find  out  that  our  voices  expressed  in 
convention  mean  something,  we  shall  hardly  get  to  such  a  stage 
of  prosperity  as  this.  By  aiming,  however,  in  that  direction, 
and  getting  all  our  members  to  help  to  extend  the  influence  of 
our  association,  then  some  day  when  we  are  celebrating  our 
twenty-fifth  anniversary,  the  same  as  the  Master  Car  Builders 
did  some  time  ago,  we  may  be  just  as  strong  as  they  are,  and 
then  our  secretary  may  get  this  remuneration  of  $3,000  per 
annum. 

Mr.  A.  S.  Markley. — I  am  glad  to  second  the  remarks  which 
have  been  made  by  the  gentlemen  who  have  just  preceded  me. 
Very  few  of  us  realize  the  amount  of  work  that  is  imposed  on 
our  secretary.  If  you  would  all  just  glance  over  our  proceed- 
ings as  they  issue  from  the  press,  you  would  see  what  he  has 
had  to  do.  I  hope,  therefore,  the  Executive  Committee  will 
take  suitable  action  in  the  matter. 

Mr.  Cummin. — ^The  mere  getting  together  of  the  proceedings 
is  but  a  small  part.  I  fully  agree  with  Mr.  Berg  as  to  the  de- 
sirability of  increasing  the  salary  to  the  amount  mentioned  as 
beiug  paid  to  the  secretary  of  the  M.  C.  B.  association,  because 
if  such  a  thing  should  happen  to  pass,  I  do  not  know  but  what 
I  might  run  in  opposition  to  our  secretary  some  day ;  however, 
the  secretary  of  our  association  and  the  secretaries  of  associa- 
tions of  a  like  character  are  the  mouthpieces  of  the  association 
to  the  world  at  large. 

President. — The  Executive  Committee  will  take  suitable  action 
in  this  matter,  and  I  hope  the  suggestion  thrown  out  will  not  be 
lost  sight  of.  I  am  well  aware  of  the  work  done  by  our  secre- 
tary, from  the  amount  of  correspondence  I  have  had  with  him. 
His  work  has  been  complimented  by  other  societies,  and  I  think 
our  proceedings  show  on   their  face  that  the  work   has   been 
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faithfully  done.  I  know  the  Executive  Committee  will  take 
such  action  as  may  be  necessary.  Are  there  any  further  remarks 
on  this  head  ? 

Mr.  Patterson. — I  am  very  much  gratified  at  the  confidence 
expressed  in  me  by  the  members  of  the  association.  I  can  as- 
sure you,  it  has  been  my  intention  to  serve  you  to  the  best  of 
my  ability.  I  appreciate  our  good  friend  Mr.  Bates's  remarks. 
We  did  have  a  little  friendly  tilt  over  the  name  of  our  associa- 
tion, and  I  cordially  invited  him  to  come  and  help  to  change  it, 
and  I  see  he  is  here  to-day,  which  pays  for  the  effort  in  that 
direction.  1  feel  that  my  face  blushes  at  the  remarks  made 
regarding  me  to-day ;  I  think  possibly  they  have  been  a  little 
extravagant,  but  I  appreciate  them  all  the  same. 

President. — Is  there  any  further  miscellaneous  business  to 
come  before  the  convention  ? 

No  other  business  remaining  to  be  transacted,  the  president 
announced  that  he  would  appoint  Mr.  Walter  G.  Berg  and 
Mr.  Joseph  H.  Cummin,  vice-presidents,  to  present  Mr.  James 
Stannard,  the  pi^esident-elect  of  the  association. 

Mr.  Stannard  having  been  conducted  to,  and  installed  in,  the 
president's  chair,  Mr.  McGonagle,  the  retiving  president,  ad- 
dressed him  as  follows : 

It  becomes  my  pleasing  duty,  as  well  as  privilege,  to  induct  you  into 
your  office,  to  which  you  have  been  chosen  by  the  members  of  this 
association.  You  will  find  them,  as  I  have  found  them,  the  truest 
and  noblest  body  of  men  that  I  have  ever  been  associated  with,  or  that 
you  have  been  associated  with.  I  hope,  in  fact  know,  that  they  will 
give  you  their  most  cordial  support  and  sympathy.  I  now  present  you 
with  this  emblem  of  your  authority  (hancling  Mr.  Stannard  the  gavel) ; 
receive  it  and  wield  it  with  pleasure  to  yourself  and  profit  to  this  asso- 
ciation. 

Mr.  Stannard  then  addressed  the  association  as  follows : 

Mr.  President,  Officers  and  Members  of  the  Association: 
I  am  very  sorry  that  our  friend  Mr.  L.  K.  Spafford  is  not  present  to- 
day to  take  the  place  to  which  I  have  just  been  elected.  About  three 
weeks  ago,  I  received  a  letter  from  him,  requesting  me  to  call  at  his 
office  Sunday  morning,  which  I  did,  and  noticed  quite  a  change  had 
taken  place  and  he  informed  me  he  was  feeling  very  badly,  and  at  the 
same  time  he  informed  me  that  it  would  be  impossible,  owing  to  the 
condition  of  his  health,  to  be  present  at  our  meeting  or  to  accept  any 
office  in  the  gift  of  the  association,  as  he  would  leave  for  South- 
ern California  on  November  5th. 

In  looking  over  the  list  of  officers  elect,  I  find  our  first  vice-presi- 
dent, Mr.  Walter  G.  Berg,  wlio  has  done  so  much  for  our  association, 
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which  in  my  opinion  we  shall  never  be  able  to  repay,  as  he  has  de- 
voted much  of  his  time  to  make  it  a  success. 

Our  second  vice-president,  Mr.  J.  H.  Cummin,  the  silver-tongued 
orator  of  Long  Island,  who  has  always  stood  ready  to  respond  to  any 
call,  and  whom  I  expect  we  can  depend  upon  to  do  the  talking  for  our 
convention  for  the  coming  year. 

Our  third  vice  president,  Mr.  A.  8.  Markley,  who  has  alwavs  stood 
ready  and  willing  to  assist  in  any  work  the  association  allotted  to  him 
and  has  proved  himself  a  very  valuable  member. 

Last  but  not  least,  our  good  deacon,  Mr.  S.  F.  Patterson,  who  has 
always  shown  a  disposition  to  promote  the  interests  of  our  growing 
association,  using  his  utmost  endeavor  thereto,  and  has  cheerfully 
contributed  information  whenever  asked  for,  and  is  highly  esteemed 
by  each  member. 

I  believe  I  shall  have  the  support  of  all  our  members,  including  our 
ex-presidents,  aud  in  case  I  should  need  any  assistance  in  way  of  infor- 
mation or  otherwise,  I  feel  they  would  only  be  too  glad^to  contribute. 

I  am  sorry  that  several  of  our  ex-presidents  were  unable  to  be 
present,  as  they  are  very  much  missed  by  all.  I  do  not  think  I 
have  anything  further  to  say  to  the  convention.  Thanking  each  and 
every  member  for  the  honor  you  have  conferred  upon  me  in  electing 
me  to  the  office  of  president,  I  shall  endeavor  to  the  best  of  my  ability 
to  fill  the  office  to  the  credit  of  this  association.  I  wish  vou  all  a 
happy  and  prosperous  year,  tinisting  our  lives  mayl)e  spared  to  meet 
at  Denver,  Col.,  next  October. 

President. — Is  there  any  further  business  to  come  before  the 
convention  ? 

Mr.  McGonagle. — The  only  suggestion  I  have  to  make  is  in 
regard  to  committees'  reports.  I  hope  that  each  member  of 
.every  committee  will  commence  work  the  first  day  after  he 
receives  notice  of  his  appointment  on  the  committee.  I  also 
hope  that  he  will  get  such  drawings  as  are  necessary  to  illus- 
trate the  point  he  has  in  view,  and  only  that  portion  of  the 
drawings  that  are  necessary  so  to  do. 

I  hope  that  the  members  will  either  get  this  information  in 
the  form  of  drawings  or  in  photographs  of  drawings.  The  work 
of  tracing  drawings  that  are  sent  in  in  the  form  of  blue-prints 
is  becoming  such  a  burden  and  expense  that  the  work  of  the 
secretary  is  entirely  too  laborious.  The  work  of  photographing 
or  tracing  the  drawings  can  be  done  just  as  well  at  the  home  of 
each  committee  member  as  it  can  be  done  at  the  home  of  the 
secretary.  The  cost  of  presenting  photographs  will  be  very 
much  less  than  the  cost  of  tracing  the  blue-prints,  and  the  work 
of  the  association  will  be  very  much  simplified  thereby.  I  hope 
each  member  will  bear  this  in  mind  and  send  only  this  infoima- 
tion  to  the  chairmen  of  their  different  committees.     I  do  not 
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think  it  proper  that  the  chairman  of  any  committee  should  be 
expected,  or  even  permitted,  to  make  the  whole  report.  I  think 
all  of  the  members  of  the  committee  should  make  it  together  and 
should  be  consulted,  and,  if  possible,  the  members  of  every 
committee,  or  as  many  of  them  as  possible,  should  get  together 
before  the  report  is  finally  signed.  In  this  way  we  shall  get  the 
best  results,  and  I  know  that  our  reports  will  be  much  fuller 
than  by  having  any  one  member  make  the  whole  report. 

Mr.  Berg. — I  desire  simply  to  follow  out  this  idea  of  our  ex- 
president,  Mr.  McGonagle,  and  to  give  my  view  as  to  what  a 
committee's  report  should  be.  I  consider  that  when  a  com- 
mittee reports  on  a  subject,  naturally  all  the  members  should 
work  together,  and  the  substance  of  the  report,  as  far  as  pos- 
sible, should  deal  first  with  the  appliances  and  methods  in  use, 
according  to  what  the  question  is ;  then  such  methods  or  sys- 
tems should  be  analyzed  by  the  committee,  giving  the  pros  and 
cons^  the  advantages  and  disadvantages;  and  then  the  com- 
mittee should  draw  conclusions  in  a  summary  way.  If  the  re- 
ports of  committees  are  made  in  this  way,  I  think  they  will 
prove  exceptionally  valuable. 

Mr.  Cummin. — I  fully  agree  with  our  ex-president,  Mr.  Mc- 
Gonagle, in  regard  to  these  reports  of  committees,  especially 
where  plans  are  furnished.  Now  if  the  members  would  just 
think  a  moment  that  the  chairmen  of  these  committees  are 
probably  receiving  plans  from  forty  or  fifty  members  of  the  as- 
sociation, and  realize  the  immense  amount  of  work  that  it  is  to 
make  drawings  of  all  those  plans,  and  how  small  the  work 
would  be  if  each  member  would  make  a  tracing  of  his  own  plan 
and  send  to  the  chairman  of  the  committee,  it  would  make  a 
vast  difference  in  the  work  of  this  committee.  I  have  gleaned 
a  good  deal  of  experience  in  this  direction  during  the  past  year, 
and  I  believe  out  of  forty  members  of  this  association  who  sent 
me  plans  of  stations,  there  were  only  two  who  sent  tracings ; 
all  the  rest  were  blue-prints.  If  I  had  had  all  of  these  blue- 
prints traced  off,  and  cuts  made  to  go  into  our  report,  the  cost 
would  have  amounted  to  over  one  thousand  dollars.  Some  of 
the  membere  were  kind  enough  to  send  sheets  of  details  showing 
the  method   of   operation  on  their  system.     While  all  this  is 
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proper  and  their  kindly  interest  is  appreciated,  at  the  same  time 
this  association  cannot  afford  to  copy  or  print  sach  plans  as 
those.  If  the  members  had  simply  confined  themselves  to  the 
selection  of  one  or  two  stations  on  their  roads  and  had  made  a 
little  elevation  and  plan  with  figures  to  suit,  it  would  have  saved 
the  association  expense  and  the  committee  time.  I  hope  our 
members  will  think  of  this,  and  during  next  year,  if  they  are  called 
upon  to  furnish  plans,  instead  of  seizing  the  first  blue-print  and 
mailing  it  off  to  the  chaiiman,  just  see  if  they  cannot  spare  an 
hour  or  two  and  see  if  they  cannot  make  a  tracing  and  send  it 
to  the  chairman.     I  have  no  doubt  but  this  will  be  appreciated. 

Mr.  Aaron  S.  Markley. — ^I  have  had  some  experience  in 
this  matter,  but  I  am  sorry  to  say  that  I  neglected  my  duty  to 
some  extent.  It  has  been  the  custom  for  a  good  many  members  to 
rely  wholly  on  the  chairmen  of  the  committees  to  do  the  work. 
My  idea  is  for  each  member  when  he  has  the  list  before  him 
to  contribute  his  knowledge  of  all  these  subjects  to  the  chair- 
man of  the  committee,  and  by  doing  so  a  valuable  amount  of 
information  can  be  had  and  inserted  in  our  proceedings.  If  all 
the  members,  when  they  receive  a  circular  would  furnish  this 
information,  it  would  be  very  valuable.  Any  assistance  that  I 
can  give  in  this  direction  during  the  coming  year,  I  will  be  very 
glad  to  give. 

Mr.  Yereance. — I  would  like  to  bring  up  two  points.  As 
members  trace  off  drawings  for  submission  to  committees,  it 
would  be  much  better,  provided  such  will  fully  serve  the  pur- 
pose, to  make  simply  skeleton  sketches,  as  in  the  process  of  re- 
duction to  a  size  desirable  for  insertion  in  the  proceedings,  a 
plan  may  be  made  almost  unintelligible  in  the  mass  of  matter 
bunched  thereon.  Referring  to  the  published  proceedings  of 
the  association,  I  do  not  see  but  we  can  very  well  do  as  the 
American  Society  of  Civil  Engineers  do.  Their  proceedings 
are  issued  monthly,  in  pamphlet  form,  with  paper  cover,  and  if 
the  members  wish  these  pamphlets  bound,  they  can  have  the 
work  done  uniformly  and  cheaply  under  a  contract  the  society 
has  with  a  responsible  binder.  It  does  not  seem  to  me  the  time 
has  yet  come  when  we  can  afford  to  issue  our  proceedings  in  a 
substantial  binding. 
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Mr.  J.  H.  Travis,  chairman  of  the  local  committee,  made 
announcement  in  regard  to  the  arrangements  for  the  visit  of  the 
members  in  the  afternoon  to  Bumside  shops  of  the  Illinois  Cen- 
tral railway,  and  to  Pullman,  also  in  regard  to  the  trip  for  Fn- 
day  morning  to  the  Chicago  Drainage  Canal. 

The  following  is  the  list  of  committees  appointed  by  the  presi- 
dent on  the  various  subjects  for  repoi-t  and  discussion  at  the 
next  annual  meeting  to  be  held  at  Denver,  Colorado,  October 
19,  1897: 

COMMITTEES   ON    SUBJECTS    FOB  REPORT   AND    DISCUSSION. 

No.  1.  Methods  of  Heating  Buildings  where  Three  or  more 
Stoves  are  now  Used. 

COMMITTEE. 

J.  H.  Cummin,  Long  Island  R.  R. 

George  W.  Hinman,  L.  A  N.  R.  R. 

Geori^e  W.  Markley,  C,  C,  C.  A  St  L.  R.  R. 

William  Berry,  San  Antonio  A  Arkansas  Pass  R.  R. 

No.  2.  The  Most  Suitable  Material  for  Roofs  of  Buildings 
of  all  Kinds. 

COMMITTEE. 

R.  M.  Peck,  Mo.  Pac.  &  St.  L.,  I.  M.  &  S.  R.  R. 
G.  W.  Turner,  St.  L.  &  San  Francisco  R.  R. 
W.  M.  Noon,  Duluth,  South  Shore  &  Atlantic  R.  R. 
N.  W.  Thompson,  P.,  F.  W.  &  C.  Ry.,  Western  Dlv. 

No.  3.  Round  House  Construction,  Including  Smoke- jacks 
and  Ventilators. 

COMMITTEE. 

George  W.  Andrews,  B.  &  O.  R.  R.,  Philadelphia  Div. 
O.  J.  Travis,  Elgin,  J.  <&  E.  Ry. 
W.  O.  Ei^gleston,  C.  &  Erie  R.  R. 
James  T.  Carpenter,  Lexington,  Ky. 

No.  4.  Care  of  Iron  Bridges  after  Erection. 

COMMITTEE. 

James  H.  Travis,  111.  Cent.  Ry. 

T.  M.  Strain,  Wabash  R.  R. 

H.  M.  Hall,  Ohio  &  Miss.  Ry. 

Walter  A.  Rogers,  C,  M.  &  St  P.  R.  R. 

No.  5.  How  to  determine  Size  and  Capacity  of  Openings  for 
Waterways. 
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COMMITTEE. 

Walter  G.  Berc,  Lehigh  Valley  Ry. 
Aaron  S.  Markley,  Chicago  &  Eastern  III.  Ry. 
Onward  Bates,  C,  M.  &  St.  P.  &  M.  <fe  X.  Ry. 
A.  J.  Kelley,  K.  C.  Belt  Ry.  Co. 

No.  6.  Protection  of  Railroad  Buildings  and  other  Structures 
from  Fire. 

COMMITTEE. 

W.  A.  McGonagle,  Duluth  &  Iron  Ranp^e  R.  R. 
M.  M.  Garvey,  Iowa  Central  R.  R. 
J.  D.  Hilderbrand,  A.,  T.  <fe  S.  F.  R.  R, 
John  Foreman,  Phila.  <fe  Read.  R.  R. 

No.  7.  Designs  for  Ice-houses. 

COMMIT'rEE. 

W.  B.  Yereance,  West  Shore  R.  R. 

C.  M.  Large,  Erie  &  Pittsburg  R.  R. 

J.  H.  Markley,  Toledo,  Peoria  &  Western  Ry. 

George  W.  Ryan,  K.  C,  F.  S.  &  M.  R.  R. 

No.  8.  Best  End  Construction  for  Trestles  Adjoining  Em- 
bankments. 

COMMITTEE. 

C.  C.  Mallard,  So.  Pacific  Ry. 

W.  S.  Danes,  Wabash  R.  R.,  Eastern  Div. 

R.  L.  Heflin,  B.  &  O.  Ry. 

A.  C.  Olney,  Charleston,  S.  C. 

No.  9.  Bridge  Warnings  for  Low  Overhead  Structures. 

COMMITTEE. 

W.  E.  Harwig,  Lehigh  Valley  Ry. 
M.  A.  Martin,  M.  K.  &  T.  R.  R. 
E.  H.  R.  Green,  Texas  Midland  R.  R. 
Joseph  Doll,  C,  C,  C.  &  St.  L.  R.  R. 

No.  10.  Stock-yards  and  Stock  Sheds,  Including  all  Details  of 
Construction. 

COMMITTEE. 

George  J.  Bishop,  C,  R.  I.  <fe  P.  Ry. 
W.  R.  Cannon,  C.,  R.  L  &  P.  Ry. 
O.  H.  Andrews,  St.  Jo.  <fe  G.  I.  &  K.  C.  Ry. 
James  Brady,  C,  R.  I.  &  P.  Ry. 

« 

.    .No.  11.  Floor  Systems  on  Bridges,  Including  Skew  Bridges. 
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COMMITTBB. 

B.  W.  Guppy,  B.  &  M.  R.  R. 

C.  P.  Austin,  B.  &  M.  B.  R. 

C,  W.  Gooch,  Iowa  Central  Ry. 

F.  W.  Tanner,  Mo.  Pacific  Ry. 

The  president  announced  the  following  committees  on  appli- 
cations for  membership  and  on  relief. 

COMSCITTEB  ON  APPLICATIONS  FOB  MBMBBB8HIP. 

Geo.  W.  Andrews. 
James  H.  Travis. 
C.  P.  Austin. 

SPECIAL  COMMITTEE  ON  BELIEF. 

H.  M.  Hall. 
R.  M.  Peck. 

G.  W.  Hlnman. 

On  motion,  the   convention  was,  at  noon,  declared  perma- 
nently adjourned. 
The  next  convention  will  be  held  in  Denver,  Colorado,  on  the 

third  Tuesday  in  October,  1897. 

S.  F.  Patterson, 

Secretary. 


DISCUSSION  OF  COMMITTEE   REPORTS. 

PRESENTED     AT    THE    FIFTH    ANNUAL    CONVENTION 
AT   NEW  ORLEANS,  LA.,  OCTOBER,  1896. 

I.  Methods  and   Special  Appliances   fob  Building  Tempo- 
rary Trestles  Over  Washouts  and  Burn-Guts. 

DISCUSSION. 

Mr.  W.  G.  Berg. — I  will  call  the  atteotion  of  the  members 
to  the  fact  that  there  were  two  reports  last  year  on  this  subject, 
both  very  valuable  and  very  ably  and  elaborately  prepared  by 
two  of  our  ablest  and  most  experienced  members, — one  by  Mr. 
R.  M.  Peck,  and  the  other  by  Mr.  G.  J.  Bishop.  The  reports 
were  such  that,  if  I  remember  correctly,  it  was  stated  tliat  no 
discussion  could  be  had  intelligently  until  the  papers  had  been 
read  over  carefully.  I  trust,  therefore,  that  the  discussion 
to-day  may  bring  out  some  results.  Mr.  Bishop,  I  believe,  is 
here  and  he  can  start  the  subject. 

Mr.  Bishop. — I  do  not  care  to  say  anything  at  present  on 
the  subject.  , 

President. — ^The  subject  is  a  very  important  one,  and  those 
of  our  members  who  have  had  experience  in  the  protection  of 
trestles  from  fire,  including  methods  of  construction,  we  shall 
be  ver}^  glad  to  hear  from.  There  are  some  present  who 
have  not  contributed  to  the  report  of  the  committee,  and  from 
those  we  would  especially  like  to  receive  some  infonnation. 

Mr.  Noon. — Mr.  President,  we  have  had  very  little  expe- 
rience in  this  line,  but  I  might  say  that  we  keep  a  stock  of 
timber  on  hand  for  work  of  this  kind,  as  a  protection  and  safe-^ 
guard  to  ourselves.  We  also  keep  a  certain  quantity  of  tim- 
ber on  hand  for  re-building  bridges  burned.  In  case  of  a  burn- 
out, I  look  at  my  records  and  ascertain  the  length  and  height 
of  the  bridge,  and  what  material  is  necessary  to  re-build   it. 
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and,  prepared  with  that  information,  I  can  the  more  easily  at- 
tend to  it.  I  get  my  timber  loaded  by  men  most  convenient 
and  gather  men  and  material  at  the  burn-out  as  soon  as  possible. 
I  arrange  to  have  the  section  men  clear  away  all  rubbish  by 
the  time  I  arrive  to  start  work.  I  firat  arrange  my  men  in 
crews,  with  a  foreman,  each  foreman  to  have  a  distinct  section 
of  work  to  do.  The  first  crew  to  unload  the  timber  at  the 
most  convenient  place,  and  so  that  he  can  get  at  any  kind  of 
timber  we  may  want  first,  and  with  a  push-car  will  supply  us 
at  the  bridge  as  it  is  wanted.  The  second  crew  I  start  in  to 
make  the  foundation ;  if  on  burnt  piles,  by  cutting  them  off  and 
putting  sills  on,  or  it  may  be  on  mud  blocks  and  sills.  The 
third  crew,  to  frame  and  put  together  bents  ready  for 
raising.  The  fourth  crew  to  do  the  raising  and  bracing.  The 
fifth  crew,  on  top,  to  put  on  stringers  and  ties.  We  use  a 
12x12x16  stringer,  using  the  side  nearest  to  12  in.  in  depth  to 
save  aU  framing,  putting  five  sticks  in  one  panel  and  six  in  the 
next,  and  so  on,  letting  the  ends  pass  each  other  over  the  caps, 
then  a  8x8x12  tie,  using  the  side  nearest  to  8  in.,  so  as  to 
save  all  framing ;  the  only  tool  work  to  be  done  is  the  squaring 
off  of  the  posts  and  a  few  bolt  holes.  To  keep  the  ties  spaced 
we  use  1  in.  strips,  the  length  of  the  space  we  want  the  ties 
to  be,  and  that  nailed  to  the  top  of  the  stringer  between  the 
ties.  The  top  crew  will  lay  the  rail  down  as  fast  as  the  work 
advances,  and  allow  the  push-car  to  unload  as  near  the  front 
as  possible.  I  endeavor  to  equalize  the  crews  as  much  as  I 
can,  by  changing  off  where  I  see  it  is  necessary  and  would  be 
to  advantage. 

President. — Discussion  is  started,  now  I  would  like  to  see 
the  members  rise  quickly. 

Mr.  Olmstead. — We  have  got  quite  a  number  of  wooden 
bridges.  We  have  been  fortunate  during  last  year  not  to  have 
any  burned  up,  but  when  we  do  have  any  burned  out,  the  first 
thing  we  do  is  to  start  our  wrecking  gang.  They  go  to  a 
wreck,  clean  the  rubbish  out  of  the  way  and  get  everything  in 
readiness  for  the  bridgemen,  and  my  first  business  is  to  see 
that  the  timber  is  loaded  ready  for  service.  We  use  10x10 
for  posts,  and  we   have  lengths  up  to  forty  feet.     We  carry 
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some  in  stock  for  trestles  and  openings  100  feet.  We  use  4x12 
for  sills,  raise  one  post  at  a  time,  and  brace  them,  tack  on  a 
straight  edge  and  cut  off  top  ends,  and  put  a  cap  on.  We  use 
for  stringers,  8x16,  with  a  joint  on  every  other  cap.  We  use  a 
bracing,  3x8,  most  of  the  time.  Where  we  have  a  burn-out 
not  over  twenty  feet  in  height,  we  prefer  round  timber  for 
posts  that  we  can  saw  off  quickly.  These  we  can  handle  bet- 
ter. I  do  not  know  that  I  can  tell  you  any  more  about  our 
method  of  doing  business ;  that  is  about  the  way  we  get  at  it. 

Mr.  Eggleston. — I  do*  not  think  that  I  have  got  much  to 
say.  We  carry  a  supply  of  lumber  on  hand  for  this  purpose, 
12x12  and  12x16x24;  and  for  stringers  12x16.  We  put  on 
our  stringers,  and  when  run  out  to  the  end  of  stringer,  put 
on  another.     We  always  do  our  trestling  that  way. 

Mr.  Riney. — I  do  not  believe  I  can  contribute  anything 
more  than  you  have  aU*eady  heard.  We  use  piling  for  wash- 
outs and  burn-outs. 

President. — There  are  sometimes  different  methods  of  get- 
ting at  the  work,  that  would  be  of  interest. 

Mr.  Riney. — We  get  our  material  to  the  bridge  site  as  quickly 
as  possible. 

Mr.  J.  H.  Travis. — I  do  not  know  that  I  have  anything 
special  to  say.  There  are  a  few  gentlemen  here  that  have  had 
quite  an  extensive  experience  with  washouts  and  fires.  We 
had  a  bum-down  a  little  over  a  year  ago.  Two  of  our  truss 
spans,  150  feet  each,  burned  up  over  the  Iowa  river,  75 
feet  deep ;  it  was  quite  a  little  place  to  go  to.  We  keep  the 
main  supply  yard,  containing  all  ordinary  material,  in  Chicago, 
but  we  have  a  road  market  and  can  always  get  a  sufficient 
supply  to  repair  200  or  300  feet  of  fire  or  washouts  at  any 
time.  The  system  on  the  Illinois  Central  is  a  little  different, 
perhaps,  to  what  it  is  on  other  roads.  The  ordinary  repair 
work  on  the  Illinois  Central  is  under  the  supenntendent.  The 
supervisor  of  bridges  and  buildings  reports  to  and  receives 
instructions  from  the  division  superintendent,  and  all  ordinary 
repairs  are  taken  care  of  by  him.  In  case  of  fire  or  washout 
the  Chicago  office  is  immediately  notified  and  we  start  men, 
tools,  and  material  from  Chicago,  and  I  go  myself,  no  matter 
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to  what  portion  of  the  road  it  is,  so  as  to  be  there  if  I  can  be 
of  any  assistance.  The  first  thing  that  we  establish  on  the 
road  is  a  good  commissary.  That  is  one  of  the  most  impor- 
tant things.  Men  without  tools  and  tools  with  men  without 
something  to  eat,  are  out  of  place  to  go  to  either  washouts  or 
to  fires.  One  is  as  important  as  the  other.  We  generally 
provide  for  a  working  commissary  and  take  care  of  our  men.  If 
there  is  work  requiring  more  than  twenty-four  hours  to  accom- 
plish, we  divide  the  force  into  two  gangs,  working  the  first  as 
near  as  we  can  in  daylight.  For  instance,  if  we  have  a  week 
or  two  weeks'  work,  we  try  to  get  a  gang  on  before  daylight  in 
the  morning  and  work  them  till  noon;  then  we  relieve  that 
gang  and  put  on  another  and  work  them  until  nine  or  ten 
o'clock  at  night,  allowing  all  hands  then  (at  whatever  point  we 
have  reached),  to  rest  on  their  oars  until  the  next  morning  a 
little  before  daylight.  We  use  in  construction,  piles  and  frame 
bents,  fourteen  feet  centres,  12x14  in.,  8x16,  four  panels, 
twenty-eight  feet  long,  probably  yellow  Southern  pine.  I  find 
that  ties  like  these  are  quite  as  long-lived  and  give  as  good 
service  as  the  oak.  The  ties  are  only  six  inches  apart  and 
fourteen  inches  centres.  We  have  very  few  derailments  and 
when  we  have,  the  ties  are  not  cut  up  much.  The  last  pile- 
driver  that  we  constructed,  to  be  used  in  case  of  emergency, 
will  reach  out  twenty-six  feet  from  centre  to  centre,  or  nearly 
that.  Our  standard  opening  is  fourteen  feet.  If  we  have  a 
fire  where  it  is  possible  to  drive  piling,  we  do  it,  reaching  out 
twenty-six  feet  and  putting  on  eight  stringers  and  driving  a 
bent  between  that,  making  it  nearly  thirteen  feet.  I  believe 
that  is  about  all  I  can  say  on  this  subject.  One  thing  I  would 
say,  however,  and  it  is  this :  if  it  is  possible  to  get  good  bon- 
fires they  are  a  good  thing.  I  keep  about  three  or  four  car- 
loads of  cord  wood  (or  rubbish)  cut  up  into  cord  wood  lengths, 
where  it  is  easy  to  load  into  cars.  Where  you  have  to  work  at 
night,  I  find  that  a  bonfire  with  resin  is  the  best  to  work  with, 
particularly  if  you  have  a  side  hill.  You  can  work  to  better 
advantage  and  the  glare  does  not  affect  you. 

Mr.  A.  S.  Markley. — In  driving  piles  at  washouts,  or  where 
water  is  deep  and  current  strong,  it  is  necessary  to  have  a  plat- 


46 

form  near  the  edge  of  the  water,  where  the  height  of  the  bridge 
is  ten  feet  or  over  above  the  water,  for  men  to  stand  on,  landing 
the  point  of  the  pile  where  it  is  to  be  driven.     To  provide  for 
this  platfonn,  we  use  two  pieces  3x12,  double  the  length  of  the 
openings  we  are  driving ;  this  allows  them  to  extend  far  enough 
ahead  of  the  last  bent  driven  to  be  in  easy  reach  of  the  next  bent 
to  drive.     These  pieces  are  suspended  from  above  with  lines 
and  back  ends  anchored  down  by  pieces  spiked  across  the  piles 
on  top  of  the  3x12,  as  well  as  nailing  to  the  piles  to  keep  them 
from  swaying.     Two  pieces  of  three-inch  plank  laid  crossways 
of  these  3x12,  form  the  scaffold  from  which  the  men  can  work, 
to  set  the  piles,  and  if  necessary  to   sway — brace  the  bents. 
These  pieces  are  shifted  ahead  as  fast  as  the  driving  prepresses. 
Mr.  J.  H.  Travis. — As  to  the  manner  of  sawing  off  piles :  In 
all  our  drivers  we  have  a  scaffold,  it  is  a  part  of  the  driver  it- 
self, and  it  slides  back  on  rollers  on  the  side  of  the  car.     When 
ready  to  drive  piles  you  extend  your  stringer  out,  whether  it  is 
a  14-  or  a  16-foot  driver.     The  scaffolding  is  supported  at  the 
outer  end  by  chains  to  the  leads.     There  is  a  regular  scaffold- 
ing hook,  made  to  drop  down  over  stringers.     As  soon  as  piles  are 
ready  to  saw  off,  there  is  nothing  to  do  but  to  drop  the  hook 
down  for  the  scaffolding  and  commence  your  work.     This  scaf- 
folding is  never  taken  off  the  driver.     It  is  with  the  pile-driver 
at  all  times.     In  regard  to  the  amount  of  tools  that  are  carried 
on  the  pile  driver  for  emergency  cases  :    I  have  never  yet  seen 
too  many  tools  with   a  bridge  gang   or  on  a  pile-driver.     An 
emergency  is  where  you  need  the  tools,  and  a  great  many  of 
them.     You  can  very  easily  destroy  500  feet  of  line  in  one  or 
two  piles.     There  may  be  a  surplus  of  flags,  but  I  have  seen 
times  when  flags  were  very  useful  in  cases  of  piuched  fingers 
and  cracked  feet.     (Laughter.)     In  the  majority  of  cases  we 
use  the  old-fashioned  Howe  tiiiss-bvidge   dogs.     You   are  all 
familiar  with  them.     They  are  made  generally  of  7-8  inch  ma- 
terial,  to  draw  the  joint  of  the  Ilowe  tiiiss-bridge  together,  and 
they  are  generally  long  enough  so  you  can  drive  in  the  side  of 
the  pile  and  slide  a  2x6  inch  each  way  to  guide  your  pile  scaf- 
fold.    There  is  motion  enough  so  that  a  man  can  get  out  ten 
feet.     You  can  take  off  one  and  push  it  ahead.     If  you  have 
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two,  or  even  four  bents,  and  take  dogs  off  after  you  until  you 
are  through,  and  if  the  regular  dog  that  you  were  using  is  not 
long  enough,  make  a  leg  four  or  four  and  one-half  inches,  and 
put  your  plank  through  that.  If  it  is  twenty-six  feet,  instead  of 
using  2x6,  you  can  use  4x8,  and  make  twenty-six  feet  long, 
and  hang  to  diiver  and  have  a  sufficient  stay. 

A  Member. — When  you  swing  up  a  pile,  there  is  a  general 
pressure  against  it,  if  the  water  is  ten  or  twelve  feet  deep,  or 
more. 

Mr.  J.  H.  Travis. — Your  piles  must  be  pulled  in  position,  and 
before  you  can  get  your  piles  high  enough  up  you  will  have  not 
more  than  eighteen  inches  or  two  feet,  and  your  plank  would  be 
about  sixteen  feet  long,  and  there  would  be  ample  room  for  going 
backwards  aud  forwai'ds.  I  drove  piles  in  thirty-five  feet  of 
water  on  the  Grand  river.  Had  no  trouble  there.  I  think 
where  you  have  got  only  twenty-five  feet  and  are  going  to  drive 
forty  feet,  I  would  just  as  soon  swing  the  leads  and  drop  the 
pile  out.  You  can  soon  catch  the  point  where  you  want  to  drop 
your  pile,  and  I  would  not  want  any  one  at  the  bottom  of  it. 

Mr.  Bishop. — In  regard  to  burn-outs  or  washouts,  the  first 
thing  is  to  ascei*tain  the  extent  of  the  burn-out,  or  washout; 
its  location,  and  its  nature,  so  as  to  make  repairs  accordingly, 
as  in  some  cases  there  are  different  methods  in  making  repairs 
to  same.  I  have  about  500  miles  of  my  territory  that  is  located 
in  eastern  Colorado,  and  western  and  central  Kansas,  that  are 
subject  to  cloud-bursts  from  about  the  middle  of  May  until 
September.  Early  on  the  morning  of  July  3d,  1893,  I  had  a 
very  large  washout  in  western  Kansas  that  took  over  Owe  days 
to  repair.  In  the  meantime,  our  trains  had  to  run  over 
other  roads,  that  took  them  about  twelve  hours  longer  to  reach 
their  destinations.  I  had  nine  distinct  washouts,  all  within 
eleven  miles :  five  bridges  washed  out,  and  four  places  in  the 
embankment  that  were  from  100  to  350  feet  in  length,  and  from 
sixteen  feet  to  forty-five  feet  in  depth,  and  I  had  water  to 
contend  with  in  five  of  them  from  ten  feet  to  thirty  feet.  It 
was  necessary,  before  trains  could  cross,  to  repair  and  con- 
struct 1,680  feet  of  pile  and  trestle  bridges.  My  organization 
was  for  day  and  night  work.     In  this  washout  I  had  my  pile- 
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driver  caught  at  a  station  about  the  centre  of  the  washout,  and 
it  was  necessary  to  borrow  a  pile-driver  from  another  division. 
At  the  last  bridge  that  we  were  driving,  and  the  last  pile  of  the 
bridge,  which  was  within  two  feet  of  being  driven,  we  broke  the 
piston-rod ;  and  that  bridge  let  me  get  into  the  station  where 
my  pile-driver  was.     So  you  can  see  the  importance  of  caiTying 
duplicate  parts  of  pile-driver  engine,  in  case  of  an  emergency  of 
this  kind.     August  3d,  1896,  in  eastern  Colorado,  I  had  a  side 
wash  twenty-eight  feet  high,  one  hundred  feet  long,  where  it 
was  necessary  to  drive  one  pile  to  a  bent  and  cap  same,  and 
place  four  stringers  under  one  rail.     It  was  necessary,  in  addi- 
tion to  track  ties,  to  use  five  switch  ties  7x9x14  to  16  feet 
long,  to  support  the  track,  running  the  ties  out  on  the  embank- 
ment, and  making  a  floor  of  trackties,  four  feet  wide,  on  the 
same  plan  as  shown  for  methods  of  repairing  side- wash  em- 
bankments.    It  was  a  success.     The  soil  was  a  sandy  loam,  and 
the  stream  is  very  rapid  when  water  is  up.     In  the  spring  of 
1888,  across  a  deep  ravine,  I  had  falsework  in  a  bridge  that 
we  were  about  to  put  iron  on,  and  the  masonry  was  in.     The 
span  was  sixty  feet.     Dunng  the  night  we  had  a  very  heavy 
rain,  which  weakened  the  structure,  and  a  freight  train,  during 
the  night,  ran  across  this  bridge,  ditching  fourteen  cars  and  a 
tank ;  the  engine  got  across.     The  banks  were  very  steep  and 
very  muddy.     We  were  forty-eight  hours  cleaning  out  the  wreck 
to  do  three  hours'  work,  to  get  the  temporary  work  in  place  so 
trains  could  cross.     In  that  instance  I  used  up  over  1,000  feet 
of  one  and  one-half  inch  rope,  and  broke  about  six  single  and 
double  blocks.     On  my  bridge  and  pile-driver  outfits,  I  carry  a 
large  supply  of  tools  of  all  descriptions,  on  account  of  being  so 
far  from  the  storehouse,  which  carries  generally  a  very  small 
supply,  and  then  in  case  of  emergency  we  have  the  tools  on 
hand.     For  instance,  take  eastern  Colorado  and  western  Kansas. 
"When  we  have  a  washout  and  the  line  is  blocked,  we  have  to 
make  repairs,  and  that  promptly,  for  after  we  get  175  miles 
west  from  the  Missouri  river,  the  company  has  no  parallel  lines, 
and  it  is  necessary  to  go  a  roundabout  way  over  some  other 
road.     Another  thing  is,  that  we  have  not  the  markets  here,  as 
you  have  in  the  East,  to  draw  supplies  from,  in  case  of  break- 
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downs.  At  washouts  where  there  was  deep  water,  I  have  seen 
staging  break  down  by  some  accident  and  drop  all  the  tools 
that  were  on  it  into -the  stream.  Also,  men  that  work  nights 
lose  more  or  less  tools,  such  as  lanterns,  bars,  wrenches,  saws, 
etc. ,  and  when  the  washout  is  repaired,  I  always  find  there  is  a 
large  shortage  of  tools. 

II.  Strength  op  Various  Kinds  op  Timber  Used  in 
Trestles  and  Bridges,  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak. 

DISCUSSION. 

Mr.  Berg. — As  chairman  of  the  committee  reporting  last  year 
on  the  subject  of  "  Strength  of  Bridge  and  Trestle  Timbers,"  I 
desire  to' record  some  additional  data  that  have  come  to  my  notice 
since  the  presentation  of  that  report,  namely,  publications  since 
October,  1895,  relating  to  the  strength  of  timber,  and  a  new 
straight-line  column  formula,  adopted  by  one  of  our  members, 
Mr.  J.  E.  Greiner,  engineer  of  bridges,  B.  &  O.  R.  R.,  as  also 
a  diagram  (Fig.  1)  representing  the  various  formulas  and  results 
of  full-size  tests  for  yellow-pine  columns. 

In  addition,  I  wish  to  mention  the  evident  value  attributed  to 
this  report  by  the  technical  press  and  others,  not  with  a  view  to 
calling  attention  to  the  personal  efforts  and  work  of  the  members 
of  that  committee,  but  purely  as  an  object  lesson  to  this  asso- 
ciation, and  all  its  members,  illustrating  how  we  are  gradually 
forcing  ourselves  to  the  front,  and  taking  the  stand  that  belongs 
to  us  by  right,  in  our  own  particular  sphere  and  line  of  work 
among  the  technical,  and  railroad  associations. 

The  report  was  published,  more  or  less  in  full,  by  a  very 
large  number  of  the  leading  technical  papers  of  the  country,  and 
briefly  noticed  in  a  number  of  home  and  foreign  journals. 

The  United  States  government  reprinted  the  report  and  all 
the  accompanying  tables,  as  an  appendix,  in  a  pamphlet  on  the 
"  Economical  Designing  of  Timber  Trestle  Bridges." 

The   secretary   of  this   association   has   received    numerous 

requests  from  individuals  for  copies,  and,  personally,  I  know 

that  college  professors,  municipal  and  railroad  engineers,  have 
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sent  for  copies  for  use  in  their  professional  work.  It  has  also 
been  utilized,  to  my  own  knowledge,  in  two  of  our  large  cities, 
where  a  revision  of  the  building  laws  has  been  in  progress 
during  the  last  year.  • 

Mr.  F.  E.  Kidder,  the  well-known  architect  of  Denver,  Col,, 
and  author  of  "  Kidder's  Pocket  Book,"  has  recently  published 
an  article  on  the  value  of  uniform  and  standard  unit  stresses 
for  timber,  for  the  use  of  engineers  and  architects,  especially 
with  a  view  to  establishing  greater  uniformity  in  the  building 
laws  of  our  various  cities.  After  referring  to  the  scant  data 
available,  consisting  mainly  of  Barlow's  "  Essay,"  published  in 
1817;  Hatfield's  book  on  "  Transverse  Strains,"  published  in 
1877,  and  Trautwine's  "  Engineer's  Pocket  Book,"  Mr.  Kidder 
states  as  follows : 

The  most  thorough  work  that  has  yet  been  done  in  this  direction 
is  that  of  the  committee  on /'Strength  of  Bridge  and  Trestle  Tim- 
bers,*' of  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings,  as  evidenced  in  its  report  presented  at  the  fifth  annual 
convention  of  the  association,  held  in  New  Orleans,  October  15  and  16, 
1895. 

This  report  is  a  very  exhaustive  resume  of  all  published  tests  that 
have  been  made  on  American  lumber,  as  well  as  the  recommended 
values  of  authors  and  structural  engineers.  The  report  fills  forty- 
nine  closely-printed  octavo  pages,  and  contains  a  great  mass  of  valua- 
ble information  on  the  subject. 

As  a  result  of  the  investigation  of  tliis  committee,  standard  unit 
stresses  were  recommended  for  all  varieties  of  timber  used  in  bridge 
work  at  the  present  day.  That  these  standards  will  have  great  weight 
with  engineers,  and  even  if  necessary,  with  the  courts,  cannot  be  ques- 
tioned. As  further  evidence  of  an  increasing  interest  in  this  direction, 
the  report  of  the  proceedings  of  the  twenty-ninth  annual  convention  of 
the  American  Institute  of  Architects  contains  two  very  valuable  papers 
on  the  strength  of  timber,  one  by  George  W.  Bullard.  of  Tacoma, 
Washington,  and  the  other  by  Prof.  J.  B.  Johnson,  of  Washington  Uni- 
versity, St.  Louis. 

After  comparing  the  units  reported  by  the  committee  of  this 
association  with  other  recommended  values  and  the  units  in 
existing  city  building  laws,  Mr.  Kidder  continues  : 

It  should  be  noticed  that  the  values  recommended  by  the  railway 
superintendents  and  individuals  agree,  in  general,  very  closely.  .  .  . 
It  would  seem  that,  with  the  data  now  available,  standard  unit  stresses 
might  be  adopted  which  would  be  uniformly  recognized  throughout 
the  country. 

An  editorial  on  the  "  Working  Stresses  for  Timber  Struc- 
tures," in  Tlie  Engineering  Record  of  November  9,  1895, 
after  a  general  discussion  of  the  question,  concludes  as  follows : 
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In  view  of  the  preceding  considerations,  which  fail  to  present  in 
more  than  outline  the  actual  state  of  the  case,  it  is  a  fortunate  event 
for  the  interest  of  good  timber  design  that  a  committee  of  the  Ameri- 
can Association  of  Railway  Superintendents  of  Bridges  and  Buildings 
reported  to  their  fifth  annual  meeting  at  New  Orleans,  on  October  15, 
last,  a  set  of  ultimate  resistances  and  working  stresses,  which  may  at 
least  "be  considered  provisionally  justified  by  such  few  reliable  tests  as 
have  been  made  on  full-size  columns  and  beams.  This  set  of  quanti- 
ties, which  we  printed  Iq  our  preceding  issue,  has  great  value  for  all 
architects  and  engineers,  and  it  should  oe  well  considered  by  them  in 
their  timber  designs;  and  for  the  most  part  it  would  not  be  out  of 
place  in  the  building  laws  of  all  large  cities.  Many  of  the  quantities 
given  are  not  different  from  those  which  well-informed  engineers  have 
been  using,  but  it  is  the  best  succinct  statement  of  empirical  constants 
for  timber  of  a  complete  character  which  has  as  yet  been  put  forth. 

Numerous  similar  notices  could  be  quoted,  not  only  in  regard 
to  this  particular  report,  but  also  in  connection  with  other 
reports  presented  last  year,  which  have  been  equally  favorably 
criticised  and  reprinted  in  the  technical  press,  and  extensively 
utilized  for  practical  railroad  work. 

The  moral  of  all  this  is,  that  we  here  have  direct  evidence  that 
the  work  this  association  has  done  in  the  past  is  bearing  fruit, 
which  is  a  most  gratifying  sign.  The  aims  of  this  association 
are  not  only  to  spread  information  among  our  members  on  the 
technical  subjects  we  are  all  interested  in,  but  to  disseminate  such 
knowledge  throughout  the  country,  so  as  not  only  to  make 
improved  methods  more  generally  known,  but  especially  so  as 
to  standardize  the  existing  practice,  and  thus  obtain  uniformity, 
as  far  as  possible,  in  the  various  details  of  our  work. 

Publications  since  October^  1895,  Relating  to  Strength  of  Timber, 

Bulletin  No.  10,  U.  S.  Department  of  Agriculture,  Division  of 
Forestry,  entitled  "Timber,"  beinj?  a  discussion  of  the  charac- 
teristics and  properties  of  wood. 

Bulletin  No.  12,  U.  S.  Department  of  Agriculture,  Division 
of  Forestry,  entitled  "  Economical  Designing  of  Timber  Trestle 
Bridges."  In  this  pamphlet  the  report  of  the  committee  of  the 
Association  of  Railway  Superintendents  of  Bridges  and  Build* 
ings  on  "  Strength  of  Bridge  and  Trestle  Timbers"  is  reprinted, 
together  with  the  accompanying  tables.' 

Circular  No.  12,  U.  S.  Department  of  Agriculture,  Division 
of  Forestry,  on  the  "  Mechanical  and  Physical  Properties  of 
Southern  Pine,"  published  March,  1896,   being  advance  data 
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and  summary  conclasions  extracted  from  a  comprehensive  bul- 
letin on  the  subject  of  ''  Southern  Pines,"  which  will  be  pub- 
lished as  soon  as  the  department  can  do  so.  The  department 
also  has  in  preparation  a  bulletin  on  the  ^^  Principles  and  prac- 
tice of  Dry  Kilns." 

Mr.  William  Hood,  chief  engineer,  Southern  Pacific  rail- 
way, published  in  Engineeriug  News  of  June  25th,  1896,  exten- 
sive data  in  regard  to  tests  of  Oregon  pine  or  Douglas  fir 
made  under  his  direction. 

The  Department  of  Civil  Engineering  of  the  University  of 
California  at  Berkeley,  Cal.,  has  been  engaged  in  extensive 
tests  of  Pacific  coast  timbers  during  the  past  year. 

The  data  of  all  tests  of  timber  made  at  the  Massachusetts 
Institute  of  Technology,  Boston,  Mass.,  have  been  republished 
from  the  Technology  Quarterly  in  a  special  pamphlet,  entitled 
*'*'  Results  of  Tests  Made  in  the  Engineering  Laboratories  of  the 
Massachusetts  Institute  of  Technology."  Address  the  secretary 
of  the  Society  of  Arts. 

The  results  of  comparative  tests  of  Washington  fir  and  East- 
em  white  oak,  made  by  Mr.  O.  D.  Colvin  for  the  Northern 
Pacific  R.  R.,  were  published  in  Railway  Review^  issue  of  March 
7th,  1896. 

Notes  on  white  pine  timber  overloaded  in  actual  use  were  pub- 
lished in  Railway  Review^  issue  of  March  28,  1896. 

Article  by  F.  E.  Kidder  on  "  The  Proper  Unit  Stresses  for  Tim- 
ber," was  published  in  Tlie  Inland  Architect^  issue  of  August, 
1896.  The  unit  values  established  by  the  report  of  the  com- 
mittee of  the  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings  are  very  favorably  commented  on  and  compai'ed 
with  the  values  prescribed  by  building  laws  in  Boston,  Buffalo, 
New  York,  Brooklyn,  and  Chicago,  This  article  was  repub- 
lished in  Railway  Review^  issue  of  October  3,  1896. 

Notes  on  the  strength  of  timber  by  George  W.  Bullard  of 
Tacoma,  Washington,  and  by  Prof.  J.  B.  Johnson  of  Wash- 
ington  University,  St.  Louis,  are  included  in  the  proceedings  of 
the  twenty-ninth  convention  of  the  American  Institute  of  Archi- 
tects held  last  summer,  at  St.  Louis. 
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Column  Fo7'mulas  for  Yellow  Pine. 

Since  the  presentation  of  the  report  of  the  committee  on 
*'  Strength  of  Bridge  and  Trestle  Timbers"  at  the  New  Orleans 
convention,  I  have  had  occasion  to  prepare  a  diagram  showing 
various  formulas  for  yellow  pine  columns  in  comparison  with 
actual,  full-size  tests,  which  diagram  was  published  in  the  pro- 
ceedings of  the  American  Society  of  Civil  Engineers.  I  have 
prepared  a  similar  diagram,  which  I  present  (Fig.  1),  embody- 
ing the  data  and  formulas  mentioned  in  last  year's  report,  in 
addition  to  the  straight-line  formula  adopted  last  spring  by  Mr. 
J.  E.  Greiner,  a  member  of  this  association,  for  the  new  1896 
issue  of  the  General  Specifications  for  Bridges  and  Buildings, 
Baltimore  &  Ohio  Railroad. 

Mr.  Greiner's  formula  for  yellow  pine  columns  is : 

1 
Breaking  weight  =  6,000—65— 

d 

For  the  safe  unit  stress  for  columns  over  seventeen  diameters, 

Mr.  Greiner  specifies  as  follows : 

1 

Long  leaf  yellow  pine 1,200 — 18 — 

d 
1 

White  oak        . 1,000— 1&— 

d 
1 

White  pine 800—12— 

d 
where  1  —  length  and  d  =  least  thickness,  all  in  inches. 

Mr.  Greiner  wrote  as  follows  in  regard  to  his  reasons  for 
adopting  the  above  form  of  formula : 

I  send  you  herewith  a  copy  of  our  1896  specifications,  in  which  you 
will  find  the  several  unit  stresses  on  timber  which,  after  a  mature  con- 
sideration and  examination  into  the  results  of  all  tests  made  up  to  date, 
I  have  adopted  for  our  regular  practice.  If  you  plot  the  formula  for 
long  leaf  yellow  pine  given  in  these  specifications,  on  the  diagram 
sheet,  copy  of  which  you  were  kind  enough  to  send  me,  and  consider 
that  the  formula  given  in  my  specifications  has  a  factor  of  safety  of 
five,  you  will  observe  that  the  unit  stresses  decrease  more  rapidly  as 

the  values  of  —  increase  than  is  indicated  by  the  other  formulas 

d 

plotted.    My  reasons  are : 

1.  There  are  but  few  tests  having  values  of  —  between  forty  and  sixty 

d 
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Fio.  1.— Diagram  for  ultimate  brealdng  weight  of  Yellow  Pine  Columns. 
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as  compared  with  the  namber  between  twenty  and  forty,  and  these  few 
tests  were  all  more  or  less  selected  timber. 

2.  Timber  when  used  in  ordinary  serylce,  is  almost  invariably  fresh 
and  unseasoned  and,  owing  to  the  exposure  to  the  rays  of  the  sun,  it  is 

more  apt  to  warp  or  bead  when  the  values  of  —.  are  greater  than  forty, 

d 
than  when  these  values  are  less  than  forty. 

3.  The  longer  the  stick,  the  greater  number  of  defects  it  is  likely  to 
have. 

4.  As  1,200  pounds  on  the  extreme  fibres  is  generally  recognized  as 
about  the  right  thing  for  either  tension  or  compression  in  beams,  I 
consider  it  advisable  to  use  this  same  1,200  pounds  as  a  basis  of  the 
column  formula. 

5.  A  straight  line  formula  will  represent  the  plotted  values  of  all 
tests  made,  just  as  well  as  any  possible  curve  will  do  it,  and  it  is  more 
readily  applied. 

I  hesitated  a  long  time  before  adopting  a  formula  differing  from 
those  already  proposed  by  engineens  of  recognized  standing,  out  so 
long  as  no  two  of  them  agree  and  one  more  formula  will  cut  no  figure, 
I  preferred  to  add  one  more,  which  in  my  judgment  will  fulfil  practi- 
cal purposes  and  is  just  as  good  as  the  others  proposed. 

III.  Best  Method  of  Erecting  Plate  Girder  Bridges. 

DISCUSSION. 

Mr.  AaroD  S.  Markley. — It  is  very  difficult  to  outline  any  cer- 
tain method  to  follow  in  erecting  plate  girders.  There  are  many 
different  things  to  be  taken  into  consideration  in  reference  to 
height,  etc.  It  is  almost  impossible  to  decide  on  anything  defi- 
nite until  the  location  is  known.  The  most  practical  way,  in 
my  estimation,  is  to  erect  them  on  the  side  of  the  track ;  by  so 
doing,  a  much  better  job  of  riveting  can  be  made,  and  more 
quickly  done.  In  addition,  it  takes  but  little  time  to  slip  in 
place  by  laying  down  a  couple  of  rails,  and  oiling  them,  and 
when  everything  is  ready,  to  slide  them  in,  which  is  a  very 
short  job. 

Mr.  Riney. — The  location  is  always  the  most  important 
matter  to  determine  in  connection  with  a  matter  of  this  kind. 
Where  the  trafilc  is  pretty  heavy,  we  generally  handle  our  work 
on  the  outside.  Last  year,  we  removed  eleven  or  twelve  lat- 
tices, and  replaced  with  twelve  through  floor  girder  spans  in  six 
weeks,  and  handled  on  an  average  eighteen  ti'ains  in  ten  hours. 
There  the  work  was  handled  from  the  outside,  and  temporary 
trestle  work  built.  The  length  of  the  girder  will  determine,  of 
course,  the  handling.     A  heavy  girder  is  better  to  be  handled 
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from  the  ontside ;  if  for  truss  work,  on  the  ground  of  safety,  if 
it  is  high.  If  it  is  a  floor  system,  I  would  always  advise  to 
work  it  from  the  outside  and  bottom,  when  seventy-five  feet 
or  less ;  for  over  fifty  feet,  I  would  advise  building  each  side  of 
the  trestle  work. 

Mr.  Hinman. — Mr.  President,  I  submitted  a  drawing  with 
my  report  as  to  the  '*  Best  Method  of  Erecting  Plate  Girder 
Bridges,"  at  our  last  meeting ;  that  was,  by  rebuilding  them  on 
the  outside,  and  shoving  them  in  place.  I  know  of  no  better 
way  than  this,  and  no  quicker  or  cheaper  way.  This  is  my 
knowledge  and  practice.  It  is  very  quickly  and  easily  done, 
and  you  can  get  at,  and  do  all. of  your  rivet  work,  and  finish  up 
the  bridge  complete,  except  the  track  rails.  The  girders  can 
be  pulled  in  place  by  the  use  of  a  tackle  and  crab.  Much 
depends  upon  the  place  where  you  have  to  put  the  girder  in. 
Short  girders,  say  from  thirty  to  sixty  feet  long,  can  be  erected 
in  the  same  way,  and  shoved  into  place  with  pinch-bai*s. 

Mr.  Markley. — For  the  benefit  of  the  members,  I  would  say 
that  the  Detroit  company  have  built  two  girders,  and  in  lower- 
ing the  girders,  they  were  swung  light  on  jibbooms.  That  is 
the  easiest  way  I  can  see,  and  it  struck  me  as  being  a  very  good 
way,  very  cheap  and  very  quick. 

Mr.  McNabb. — How  long  were  the  girders? 

Mr.  Markley. — Fifty  feet. 

■ 

Mr.  Riney  presented  the  following  description,  prepai^ed  by 
him,  and  previously  published  in  Engineering  News^  of  the 
erection,  under  his  charge,  of  plate  girders  across  the  Wiscon- 
sin river,  at  Merrimac,  Wis. 

During  the  erectioii  of  the  twelve  plate  girder  spans  over  the  Wis- 
consin river,  at  Merrimac,  Wis.,  tlie  number  of  trains  that  crossed  the 
bridge  daily  between  7  a.  m.  and  6  p.  m.  was  eighteen.  Work  was 
begun  unloading  the  falsework  the  last  week  in  September,  1895,  and 
on  October  3,  4,  and  5,  three  spans  of  falsework  on  both  sides  of  the 
bridp^e  were  raised.  On  October  5,  the  iron  crew  lowered  the  first 
girder  on  to  the  falsework,  and  by  October  7  the  remaining  girders 
and  connections  for  all  three  spans  had  been  lowered,  and  the  fioor 
beams,  laterals,  and  stringers  put  in  place.  On  October  9,  the  first  set 
of  Orders  was  moved  on  to  their  permanent  position.  To  allow  of  this 
shift,  the  running  of  trains  was  so  arranged  that  the  time  between  2 
and  4  p.  m.  was  left  free  from  trains.  In  making  the  shift,  the  first 
thing  done  was  to  remove  the  ties  from  the  old  bridge.  A  block  and 
tackle  was  then  hit&hed  to  the  old  span,  and  it  was  slid  bodily  out  on 
to  the  falsework,  by  means  of  a  hoisting  engine.    The  time  occupied 
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in  doing  this  was  three  minutes.  The  hitches  were  then  changed  to 
tiie  new  girder  span,  blocking  meanwhile  being  placed  on  the  towers 
to  provide  for  the  less  depth  of  the  girder  span.  The  new  span  was 
then  slid  into  place  in  about  five  minutes.  The  old  span  was  moved 
about  fourteen  feet,  and  the  new  span  about  fifteen  feet,  from  their 
originsd  positions.  Before  starting  to  move  the  new  span,  the  ties  had 
been  placed  so  that  all  that  remained  to  be  done  was  to  put  the  rails 
into  place.  The  procedure  with  the  remaining  spans  was  exactly  simi- 
lar, and  the  following  statement  shows  the  time  occupied  in  placing 
each  new  span  complete: 


No.  span. 

Hrs. 

Mins. 

No.  span. 

Hrs.  Mins. 

1 

2 

30 

7 

1    10 

2 

2 

00 

8 

1    30 

3 

2 

05 

9 

1    40 

4 

1 

15 

10 

1    30 

5 

2 

00 

11 

1    40 

6 

1 

45 

12 

1    30 

Only  one  train  was  delayed,  and  that  during  the  change  of  the  first 
span,  when  the  men  were  new  to  the  work,  and  over-careful. 

When  the  three  new  spans  had  been  set,  the  next  task  was  to  re- 
move the  old  spans,  so  as  to  get  at  the  falsework  to  move  it  to  a  new 
position.  Two  long  pine  timbers  were  placed  on  timber.horses  trans- 
versely across  tlie  car,  with  their  ends  overhanging  on  each  side  of  the 
bridge.  By  means  of  block  and  tackle,  operated  by  a  hoisting  engine, 
also  on  the  car,  two  bents  of  the  falsework  on  each  side  of  the  bridge 
were  picked  up,  and  the  cars  moved  along  the  bridge  to  the  points 
where  the  bents  were  to  be  set  again.  Everything  possible  was  han- 
dled by  a  locomotive,  hoisting  engines,  and  a  wrecking  car.  The  first 
span  was  set  in  place  October  9,  and  the  last,  October  81. 

Mr.  C.  G.  Worden  forwarded  the  following  written  discussion : 

I  send  some  photographic  views  (Figs.  2  and  3)  of  a  riv- 
eted deck  girder  bridge,  710  feet  long,  and  56  feet  high ;  con- 
sisting of  seven  80-feet,  one  60-feet,  and  three  30-feet  sections, 
that  I  have  recently  erected  for  the  Southern  California  Rail- 
way company.  This  bridge  is  across  the  Arroyo  Seco,  on  the 
main  line  of  the  Southern  California  Railway,  between  San  Ber- 
nardino and  Los  Angeles.  On  this  division,  we  have  twenty- 
two  trains  between  7  o'clock  a.  m.,  and  6  o'clock  p.  m. 

•previous  to  the  erection  of  this  structure,  the  company  had 
imported  men  from  the  East  to  place  their  iron  and  steel  bridges  ; 
this  one,  however,  has  been  done  by  men  in  the  regular  employ 
of  the  company,  and  at  a  price  so  much  less  than  such  work  has 
cost  them  heretofore,  and  so  much  less  than  bids  received  for 
this  one,  that  I  feel  some  pride  in  placing  these  before  the  asso- 
ciation, thinking  at  the  same  time  that  they  may  give  some  new 
ideas  to  the  members  of  the  association  who  may  hereafter 
have  occasion  to  erect  a  similar  one.  The  management  had 
some  hesitancy  in  having  this  work  done  here,  as  they  thought 
it  impossible  to  secure  the  men  competent  to  do  the  work,  all 
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of  our  bridges  except  two  being  of  wood,  and  ninety-five  per 
cent,  of  them  pile  and  timber  trestles.  After  looking  over  my 
estimates,  and  finding  a  difference  in  their  favor  between  that 
and  the  contractor's,  they  concluded  to  do  the  work  with  their 
regular  employees, 

I  had  at  first  intended  to  lower  these  girders  into  place  with 
hydraulic  jacks.  However,  owing  to  the  situation,  I  found  it 
necessary  to  have  some  conveniences  for  setting  the  pedestal 
stone  and  posts  in  bents,  so  I  concluded  to  use  two  travelers 
with  suitable  tackle  instead.  While  the  excavations  were  going 
on,  I  put  in  my  falsework  (the  original  bridge  consisted  of 
525  feet  of  timber  trestle,  and  two — 105  feet  over  all — overhead 
Howe  truss  spans,  altogether  735  feet) ;  by  trestling  the  two 
spans,  Und  cutting  out  a  section  twelve  inches  long  of  the  posts 
of  trestle  part,  and  introducing  an  intermediate  cap,  a  distance 
of  twelve  feet  below  the  rail  to  form  lookouts  for  track  for  trav- 
elers. '  In  this  way,  my  falsework  was  very  inexpensive,  and 
gave  me  a  chance  to  place  everything  from  the  top,  using  one 
traveler  for  placing  the  pedestal  stones  the  entire  length,  and 
placing  the  posts  on  return  trip.  After  the  posts  were  placed, 
another  traveler  was  erected,  in  order  to  carry  both  ends  of  the 
girders. 

The  only  suitable  place  for  an  unloading  and  erecting  yard 
was  2,000  feet  south  of  the  Arroyo;  consequently,  everything  had 
to  be  sent  out  on  push-cars  that  distance,  except  the  girders, 
which  were  losided  on  trucks  and  moved  with  a  locomotive. 
The  girders  were  riveted  together  on  the  skids,  the  ties,  tie- 
plates,  guard-rail,  and  rail  placed  on  theiji,  then  loaded  on  the 
trucks  ready  to  be  sent  out.  When  they  were  spotted  over  their 
place,  jacks  were  put  under  each  end,  and  they  were  raised 
clear  of  the  trucks ;  then  the  tackle  was  hitched  to  them,  a 
strain  taken,  the  trucks  run  out,  jacks  released,  and  they  swung 
clear.  Owing  to  the  height,  the  sti-ingers-ties  and  guard-rail  of 
the  old  bridge  had  to  be  taken  on  deck.  The  bents  were  let 
down  on  the  intermediate  caps,  then  the  girders  were  lowered 
into  place  by  means  of  the  lines.  We  were  enabled  to  swing 
the  girders  either  wa3',  so  that  when  they  were  within  six  inches 
of  their  seat,  we  inserted  a  small,  pointed  bar  at  each  end  which 
guided  them  into  place. 

In  placing  the  first  girder,  we  of  course  took  advantage  of  the 
longest  time  between  trains,  two  hours  and  fifteen  minutes ;  we 
consumed  all  that,  and  seven  minutes  of  train  No.  one's  time. 
The  men,  sixteen,  were  all  new ;  only  one  of  the  lot  had  had  any 
previous  experience,  and  they  were  a  little  timid,  for  the  weight 
of  these  eighty  feet  girders,  with  ties,  etc.,  is  forty-seven  tons. 
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The  next  day,  however,  the  second  eighty-foot  girder  was  placed 
in  one  hour  and  thirty-eight  minutes,  and  when  we  placed  the 
one  shown  in  the  phot<^raph,  it  was  done  in  fifty-eight  minutes, 
from  the  time  it  was  spotted  until  the  girder  was  in  place  and 
bolts  in,  or  one  hour  and  eighteen  minutes  from  the  time  it  left 
the  spur,  until  the  attending  locomotive  passed  over  it. 

The  cost  of  placing  these  eleven  girders,  together  with  the 
riveting,  unloading  steel,  loading  on  trucks,  engine  attendance, 
etc.,  was  $1,255.49,  or  $1.7683  per  lin.  foot.- 

The  cost  of  placing  the  four  rocker,  and  three  tower  bent« 
was,  $570.04,  or  $0.8003  per  lin.  foot. 

The  total  cost  of  superstiiicture,  including  falsework  and 
traveler,  was,  $2,248.85,  or  $3.1674  per  lin.  foot. 

Riveting  girder,  drove  8,026,     cost,  $0.05024     per  rivet. 

Riveting  bents,  drove       480,     cost,  $0.1066       per  rivet. 

Riveting  girders  to  posts  264,     cost,  $0.1458       per  rivet. 

Total  rivets  drove  8770,     cost,  $0.0573       per  rivet. 

rV.  Sand-Dryers,  Elevators,    and   Methods   of    Supplying 
Sand  to  Engines,  Including  Buildings. 

DISCUSSION. 

Mr.  Berg. — I  would  like  to  refer  to  the  more  extensive  use 
that  is  being  made  daily  of  compressed  air  in  moving  sand  in 
connection  with  supplying  sand  to  locomotives.  It  is  quite 
marked,  and.  a  lai^e  number  of  novel  devices  and  expensive 
plants  have  been  adopted  within  the  last  few  years.  I  have 
i*ecently  heai*d  of  a  novel  construction  on  the  Chicago  &  North 
Western  Railway,  I  believe  either  here  in  Chicago  or  right  close 
to  it.  The  idea  for  taking  sand  is  similar  to  that  for  taking 
water;  in  other  words,  it  is  a  sand  stand-pipe.  The  sand  house 
is  located  conveniently  several  hundred  feet  away,  and  the  dry 
sand  moved  by  compressed  air  to  this  stand-pipe  with  a  hori- 
zontal pipe  swung  out  over  the  track.  This  is  certainly  a  novel 
construction,  and  indicates  the  general  trend  in  the  matter  of 
moving  sand  for  locomotive  supply,  especially  where  compressed 
air  is  easily  obtainable. 

I  believe  thoroughly  in  all  these  improved  methoils,  that  is, 
where  there  is  a  plant  of  sufficient  size  to  warrant  a  regular 
force  of  men  to  be  engaged  in  the  business ;  but  for  a  small 
plant  with  inteimittent  service,  where  the  crew  of  an  engine  has 
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ample  time  to  get  off  and  load  the  sand,  I  am  a  very  strong 
advocate  of  the  good,  old-fashioned,  cast-iron,  sand-dry  stove, 
which  can  be  so  located  that  it  does  not  require  a  special  man 
to  look  after  it,  as  one  man  can  look  after  other  duties  in  the 
same  neighborhood,  such  as  attending  to  a  coaling  station,  oil 
house,  roundhouse,  etc.,  and  attend  to  the  sand  stQve  at  the 
same  time  also.  I  think  that  the  introduction  of  complicated 
and  expensive  sand-drying  appliances  is  possibly  in  some  cases 
a  fad  adopted  by  railroad  officials  but  not  warranted  if  the 
small  output  of  sand  is  considered.  In  other  words,  I  thor- 
oughly believe  in  improvements  and  labor-saving  devices,  but 
deprecate  the  introduction  and  duplication  of  expensive  plants, 
even  in  a  modified  form,  at  small  stations.  For  these,  I  still 
believe,  as  I  said  before,  in  the  good,  old-fashioned,  sand-drying 
stove. 

President. — We  ought  to  have  some  members  here  with  some 
ideas  on  this  subject  that  have  not  been  expressed  here  in  pre- 
vious years.  I  would  like  to  ask  Mr.  Riney  what  his  experi- 
ence is,  and  what  he  has  in  operation. 

Mr.  Riney. — We  have  in  use  the  old-fashioned,  cast-iron, 
sand-drying  stove.  We  were  talking  of  getting  a  new  device, 
but  I  do  not  know  that  we  shall  get  it.  We  take  care  of  some 
ninety  engines  in  twenty-four  hours  with  the  appliance  we  now 
have. 

Mr.  Cummin. — I  would  like  to  postpone  anything  I  have  to 
say  on  this  question  until  next  year.  We  are  now  in  the 
middle  of  a  large  job,  coaling  station  and  sand-drying  building 
and  appliances,  and  I  shall  be  able  to  give  this  association  full 
particulars  and  description,  and  everything  in  regard  to  it,  by 
that  time. 

Mr.  Garvey. — I  am  very  much  interested  in  that  matter,  and 
shall  not  have  a  chance  to  wait  until  Mr.  Cummin  can  make  a 
report.  1  can  tell  you  what  we  are  doing,  and  then  I  would  like 
to  hear  from  the  other  members  to  see  if  they  have  not  some 
plan.  We  have  got  a  sand-dryer  and  pump,  and  are  going  to 
fill  up  the  sand-dryer,  and  load  the  sand  on  the  cars  run  up  to 
our  coal-chutes,  just  the  same  as  coal,  aud  we  have  arranged 
to  fix  two  of  our  coal  pockets  for  sand  tanks,  putting  up  a 
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spout,  and  when  engines  take  coal,  they  will  take  sand  at  the 
same  time. 

Mr.  James  Stannard. — We  use  an  elevated  sand  house  which 
is  located  on  elevated  coal  track  at  end  of  chutes.  Cars  of  green 
sand  are  placed  on  end  of  elevated  coal-chute  tracks  and  un- 
loaded with  shovels  from  cars  into  sand  house.  Our  mode  of 
drying  is  by  use  of  large,  cast  furnace,  somewhat  in  shape  of  a 
stove  with  a  hopper  made  of  heavy  wire  netting.  Hopper  is 
kept  filled  with  green  sand,  which  is  passed  in  at  top  by  use  of 
shovels.  We  use  coal  for  fuel  in  above  furnace.  Sand  screen 
is  placed  between  sand  dryer  and  dry  sand  bin,  through  which 
dry  sand  is  passed  from  sand  dryer  to  bin.  Sand-bin  is  made 
in  shape  of  hopper  with  valve  located  at  lowest  point,  from 
which  sand  is  passed  through  spout  to  sand  dome  on  engine,  on 
the  same  principle  as  water  is  taken  from  water-tank.  Capaci- 
ty of  dry  sand-hopper,  about  two  carloads  or  twenty-four  cubic 
yards.  Time  required  for  sanding  engine,  about  two  minutes. 
Capacity  of  green  sand  storage  as  per  blue-print,  is  about  seven 
carloads  or  eighty-four  cubic  yards*  Man  in  charge  of  coal 
chute  also  has  chM*ge  of  sand  drying.  Cost  per  yard  for  hand- 
ling and  drying  sand,  about  twenty-five  cents  per  cubic  yard.  I 
consider  same  a  very  convenient,  economical  method  of  hand- 
ling sand,  there  beiug  no  waste  in  handling. 

Mr.  Berg. — As  I  understand  it,  Mr.  Garvey  would  like  to 
get  some  information  at  the  present  time  on  this  question,  and 
I  would  therefore  refer  him  to  the  very  able  report  of  the  com- 
mittee, embodied  in  our  last  year's  proceedings,  of  which  com- 
mittee Mr.  Aaron  S.  Markley  was  chairman.  I  think  that  that 
report  and  last  year's  discussion  of  the  subject,  taken  in  con- 
junction with  articles  in  the  technical  press  of  the  country,  will 
certainly  give  him  a  great  deal  of  information. 

Mr.  Rogers. — We  have  a  plant  at  Stoney  Island  for  drying 
sand  and  elevating  it  into  a  small  tank.  It  is  used  for  drying 
sand,  and  pumping  air  through  an  air  chamber,  and  getting 
water  for  washing  out  in  the  round  house,  and  the  apr 
paratns  is  equipped  with  a  hopper  and  a  sand  bin  alongside  the 
boiler  and  the  sand  is  thrown  up  and  run  down  into  a  reservoir, 
and  under  this  there  is  an  air  tank  which  blows  the  dry  sand  up 
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into  the  tank  outside,  contiguous  to  the  track  where  the 
engines  come  from  the  roundhouse,  and  it  is  iTin  into  the  engine 
from  that  tank  the  same  as  water.  This  arrangement  that  I 
speak  of  is  at  Stoney  Island,  and  I  would  be  very  glad  to  take 
anybody  down  there  that  wants  to  see  it  and  is  interested 
in  it. 

President. — If  any  one  has  an}'  new  ideas  on  this  subject,  we 
would  be  glad  to  hear  from  him.  Mr.  Eggleston,  have  you 
got  something  to  say  ? 

Mr.  Eggleston. — We  have  two  on  the  Chicago  and  Erie ;  one 
is  refeiTcd  to  and  illustrated  in  our  last  proceedings,  and  is  a 
success.  Since  that  time,  we  have  put  in  one  at  Chicago  and 
it  can  be  seen  in  operation  any  day.  Engines  coming  out  of 
the  house  take  sand  the  same  as  water.  The  work  is  all  handled 
by  the  man  in  charge  of  the  engines.  The  sand  is  put  into  the 
dryer  and  then  carried  up  by  air  pressure.  This  is  located  at 
49th  St.,  and  I  would  be  glad  to  have  any  of  you  gentlemen 
see  it  work  at  any  time. 

V.  Best  Method  of  Spanning  Openings  too  Large  for  Box 
Culverts,  and  in  Embankments  too  Low  for  Arch  Cul- 
verts. 

DISCUSSION. 

Mr.  W.  G.  Berg. — Mr.  President,  I  can  only  repeat  practi- 
cally what  I  said  last  year  on  this  question,  that,  in  my  opinion, 
it  is  very  desirable  to  obtain  a  continuous  road-bed,  and,  there- 
fore, the  method  reported  on  by  the  committee  last  year,  of 
which  Mr.  James  Stannard  was  chairman,  was  a  very  efficient 
and  good  construction.  It  consisted  of  a  ballasted  road-bed  on 
top  of  old  rails  or  old  girders  placed  close.  I  further  might 
emphasize  the  desirability,  in  many  cases,  of  spanning  such 
openings  during  the  first  construction  of  the  road  with  ordinary 
timber  trestle  bents,  which  can  be  replaced  at  the  proper  time 
with  the  permanent  construction  mentioned.  In  the  discussion 
last  year,  if  I  remember  correctly,  the  question  at  one  time  in- 
volved seemed  to  have  been  whether  it  was  desirable  to  have  a 
closed  culvert  based  on  the  plan  as  reported  by  the  committee, 
namelv,  ballast  on  old  rails  or  girders,  or  whether  to  have  a 
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regular  permaneDt  stone  and  iron  span.  I  can  only  say  that  I 
believe  it  is  advantageous  every  time  to  do  away  with  the  addi- 
tional opening  in  the  road-bed  and  that,  therefore,  wherever  the 
finances  of  a  road  will  permit  it,  it  is  desirable  to  have  low,  wide 
openings  spanned  with  the  ballasted  road-bed  on  an  old  rail  or 
old  girder  floor. 

President. — The  matter  was  well  discussed  last  year,  and  the 
committtee  report  was  very  complete. 

VI.     Pumps   and   Boilers. 
DISCUSSION. 

Mr.  O.  J.  Travis. — I  think  the  subject  was  pretty  well  ex- 
hausted last  year,  and  I  do  not  think  I  can  add  anything. 

Mr.  M.  M.  Garvey. — I  use  a  good  many  of  them,  but  I  do 
not  know  that  I  can  tell  the  members  anything  new.  In  Iowa, 
we  are  trying  to  get  rid  of  our  old  windmills  and  put  in  pumps 
and  boilers.  We  adapt  ourselves  to  the  occasion  when  we  can, 
and  use  boilers.  We  consider  them  a  good  deal  cheaper  than 
to  depend  on  the  wind.  On  our  road  one  man  has  got  two 
boilers  to  look  after,  and  we  are  now  getting  so  we  are  having 
very  good  satisfaction,  except  in  places  where  we  have  been  try- 
ing to  use  city  water  taken  from  a  long  distance  under  the 
gi*ound,  and  that  we  could  not  use  in  the  boilers.  We  tried  two 
or  three  places  and  had  to  give  it  up.  For  the  past  two  years, 
we  have  had  no  rain  in  Iowa  until  this  year.  We  are  now  in  good 
shape,  and  have  got  our  pumps  located  at  places  where  there  is 
no  difficulty.  I  do  not  know  that  there  is  anything  new  that  I 
can  enlighten  the  members  upon. 

President. — Do  you  use  single  or  duplex  ? 

Mr.  Garvey. — We  use  duplex. 

President. — We  ought  Jo  have  some  information  on  this  ques- 
tion of  duplex  pumps.  There  is  a  difference  of  opinion  between 
manufacturer  and  superintendents  as  to  which  is  the  most  eco- 
nomical. I  would  like  to  have  an  expression  of  opinion  from 
quite  a  number  of  our  members. 

Mr.  Rogera. — I  could  not  tell  anything  new  about  them.  We 
have  a  good  many,  but  they  are  all  old. 
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President. — ^The  point  we  want  to  get  at,  is  an  expression  of 
opinion  as  to  the  economy  of  duplex  versus  single  pumps. 

Mr.  Thompson. — ^I  could  not  tell  anything  about  the  duplex. 
We  use  the  single  and  it  gives  very  good  satisfaction. 

Mr.  Rogers,  in  answer  to  Mr.  Markley  as  to  the  quantity  of 
water  pumped  per  hour,  stated  that  they  pumped  twelve  thou- 
sand gallons. 

Mr.  Stannard. — We  use  single  pumps  and  find  they  give  very 
good  satisfaction.  There  is  one  thing  about  it.  we  turn  our  ex- 
haust into  the  discharge  pipe,  which  we  find  is  a  good  thing. 

Mr.  Markley. — ^Does  not  Mr.  Stannard  mean  suction-pipe  ? 

Mr.  Stannard. — ^Yes. 

Mr.  Aaron  S.  Markley. — During  the  past  year,  we  have  con- 
nected nearly  all  of  our  exhaust- pipes  from  the  pump  into  the  suc- 
tion pipe  sixteen  feet  from  the  pump  with  a  Y  connection,  the  Y, 
of  course,  leading  toward  the  pump  so  the  force  of  the  exhaust 
will  aid  the  pump  in  lifting  the  water.  We  find  from  a  number 
of  tests  made,  that  this  increases  the  temperature  of  the  water 
from  six  to  eight  degrees,  thus  preventing  the  water  from  freez- 
ing in  the  tanks,  and  saves  fuel  in  locomotives.  In  putting 
these  exhausts  into  the  suction-pipe,  care  should  be  taken  that 
all  joints  are  air-tight,  .and  valve-stems,  if  any,  are  well  packed 
to  prevent  leaking  air.  We  have  them  on  both  duplex  and  sin- 
gle acting  pumps,  both  of  which  give  good  satisfaction  con- 
nected in  this  manner.  In  making  these  connections,  we  ar- 
range them  so  the  exhaust  can  be  turned  out  in  the  open  air  if 
so  desired,  or  into  the  suction-pipe. 

Mr.  J.  H.  Markley. — We  are  using  the  duplex,  the  Worth- 
ington  and  the  Knowles  single  pump.  We  like  the  duplex 
every  time.  The  Knowles  takes  from  seventy-five  to  eighty 
pounds  of  steam  pressure,  and  the  Worthington  from  forty  to 
forty-five  pounds  with  the  same  result. 

Mr.  Markley. — What  effect  has  it  on  the  water  running  into 
the  discharge? 

Mr.  Stannard. — It  heats  the  water  and  warms  the  cylinder. 

Mr.  Markley. — In  that  case  you  would  have  to  drain  your 
discharge  pipe  every  night. 

Mr.  Stannard. — Yes. 
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Mr.  Markley. — What  arrangement  is  there  for  keeping  the 
water  from  running  back  ? 

Mr.  Stannard. — The  water  pipes  through  the  tank,  and  the 
exhaust-pipes  through  the  discharge. 

Mr.  Markley. — It  looks  to  me  that  that  would  create  a  back 
pressure  on  the  pump. 


COMMITTEE  REPORTS. 


I.  Different  Methods  of  Numbering  Bridges.     Should  all 

Waterways  be  Numbered? 

REPORT    OF    COMMITTEE. 

To  the  Pretddent  and  Members  of  the  Association  of  Hailroad  Superin- 
tendents of  Bridges  and  Buildings, 

Gentlemen: — Your  committee  on  different  methods  of  numbering 
bridges,  and  "Sliould  all  Water-ways  bo  Numbered?"  beg  leave  to 
submit  the  following: 

The  art  of  successfully  managing  the  Department  of  Bridges  and 
Buildings  can  only  be  acquired  by  a  thorough  education.  Those  of 
118  who  have  not  had  the  advantage  of  a  college  education  must  be 
content  with  a  practical  one,  and  as  it  is  impossible  to  rehearse  our 
lesscmSf  but  ns  we  are  pressed  on  by  rush  of  business  from  one  to 
another,  it  behooves  us  to  put  ourselves  in  a  position  to  refer  to  our 
past  frt)m  time  to  time  as  occasion  may  require,  and  not  only  freshen 
our  memories,  but  furnish  beyond  doubt  reliable  data. 

This  can  only  be  done  by  the  aid  of  a  thorough  and  systematic  i-ec- 
ord  of  all  work,  both  great  and  small,  not  omitting  the  slightest 
detail.  Until  one  begins  to  inquire  into  such  matters,  he  little 
dreams  to  what  an  extent  we  have  become  remiss  in  this  respect. 

We  quote  from  bulletin  No.  12  of  the  division  of  forestry  of  the 
United  States  Depai*tment  of  Agriculture,  in  treating  upon  the  eco- 
nomical designing  of  timbera  in  trestles.  Mr.  A.  L.  Johnson  says: 
**  Table  1  gives  the  different  species  now  employed  in  various  parts  of 
these  structures,  and  a  mean  estimate  of  the  length  of  life  of  each. 
These  sepai-ate  estimates,  however,  were  very  eri'atic,  in  many  cases 
being  little  better  than  a  guess,  so  that  the  mean  given  in  the  table  is 
by  no  means  reliable.  This  lack  of  information  is  scarcely  less 
remarkable  than  it  is  unfoi-tunate.  Although  railroad  companies 
have  been  using  timber  for  more  than  fifty  yeai's,  no  accurate,  classi- 
fied knowledge  exists  as  to  its  lengtli  of  life.  This  could  bo  easily 
obtained  if  each  member  in  a  trestle  was  given  a  number,  as  is  done  in 
iron  structures.  Thus  we  find  that  practical  men  have  been  using 
timber  for  fifty  years,  and  yet,  when  called  upon,  could  give  no  relia- 
ble information  as  to  its  longevity  This  is  not  from  a  lack  of  knowl- 
edge, but  is  owing  to  the  fact  that  no  i-ecords  had  been  kept. 

As  with  timbers,  so  with  each  and  every  other  material  used  in  the 
construction  of  water-ways  of  every  dimension.  We  should  keep  a 
record  of  the  cost  of  all  such  material,  and  the  labor  performed  on 
each  structure,  date  of  construction  or  renewals  of  whatever  nature 
and  extent.  A  knowledge  of  these  things  is  a  component  part  of  a 
pi-actical  education,  and  once  acmiired  should  be  piei*petuated.  We 
cannot  expect  to  retain  this  knowledge  and  be  always  ready  without 
a  moment's  warning  to  answer  .any  question  that  maybe  asked,  or 
decide  upon  any  point  at  issue,  or  give  any  information  wanted, 
except  approximately,  which  will  not  at  all  times  be  satisfactory. 

In  an  article  on  substitutes  for  a  college  training,  the  Rev.  Charles 
H.  Parkhurst,  D.  D.,  says:  **I  studied  Greek  faithfully  when  I  was 
ill  college,  and  read  considerable  of  Homer,  but  I  do  not  suppose  I 
could  read  a  line  of  him  to-day  without  a  grammar  and  dictionary.  If 
anybody  says  I  ought  to  be  ashamed  of  it,  all  I  can  say  in  reply  is, 
that  I  am  not  ashamed  of  it  at  all.  When  a  ti*aveller  comes  to  a  river, 
he  looks  about  to  find  a  bridge  by  which  he  can  cross  it,  and  when  he 
fleets  to  the  other  side  of  the  bridge  he  leaves  it  for  the  next  man  with- 
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out  its  ever  occarring  to  him  to  take  it  alone  witli  him.  So  wlien  a 
motmtaineer  is  scaling  the  sharp  spur,  and  finas  a  ladder  spiked  in  for 
the  convenience  of  climbers,  he  puts  his  foot  upon  it,  sci-ambles  up  over 
it,  and  then  leaves  it  behind  him,  never  expecting  to  encounter  any 
one  who  is  so  much  of  a  fool  as  to  rebuke  him  for  not  having  tram- 
meled the  ladder  up  with  him,  and  for  not  having  capped  the  summit 
with  all  his  mountaineering  paraphernalia.  What  I  mean  by  this  is 
that  Greek,  Latin,  phvsics,  and  mathematics  are  primarily  not  the 
goal  of  pursuit,  but  the  biidges,  ladders,  and  other  appai'atus  for 
locomotion  by  which  the  goal  is  to  be  reached.  So  that  whether  we 
do  or  do  not  know  how  to  read  Plato  and  Livy  six  years  after  we  are 
out  of  college,  or  how  to  analyze  Homer  and  calculate  ellipses,  we  are 
still  at  tiie  apex  if  we  are  possessed  of  tlie  mental  keenness  and  vis:or 
which  it  is  tiie  special  office  of  those  studies  to  produce."  And  far- 
ther on  he  says:  **  Problems  tumble  easily  apart  in  the  field,  that 
refuse  to  give  up  their  secret  in  the  study,  or  even  in  the  closet. 
Reality  is  what  educates  us,  and  reality  never  comes  so  close  to  us 
with  all  its  powers  of  discipline  as  when  we  encounter  it  in  action." 

Then  let  our  records  be  our  grammar  and  dictionary  to  practical 
work,  and  their  correctness  a  source  of  reliable  data,  and  if  not  a 
guide  our  successors  can  follow,  they  will  at  least  serve  as  a  beacon  to 
protect  them  from  the  breaker*.  We  should  also  keep  a  record  of  our 
work,  that  we  may  be  able  to  give  an  account  of  our  stewardship. 
Show  where  sdl  the  money  has  been  expended  in  detail,  and  not  deal 
in  generalities,  for  that  is  no  longer  satisfactory  to  officials  of  rail- 
rosMS,  and  if  there  should  be  an  occasional  official  satisfied,  tlie  super- 
intendent of  bridges  and  buildings  should  not  be.  In  order  to  keep 
such  a  system  of  accounts,  it  is  necessary  to  be  able  to  designate  eacu 
structure  in  some  manner.  This  may  be  done  by  describing  structure 
and  location,  by  naming,  or  lettering.  The  general  practice,  however, 
seems  to  be  numbers. 

Tour  committee  has  inquired  as  to  the  methods  adopted  by  different 
roads,  a  few  of  which  we  submit  as  a  part  of  tlie  report. 

Mr.  J.  M.  Staten  of  the  C.  &  O.  furnishes  us  with  tracing  No.  5,604, 
and  wiites:  ''We  only  put  numbers  on  openings  ten  feet  and  over. 
Never  number  anything  like  box  or  arch  culverts,  no  matter  what 
their  length  may  be.  You  will  observe  that  number  blocks  have 
numbers  on  each  side,  which  is  the  same  from  each  direction.  Ten 
bridges  may  be  on  the  one  mile,  and  if  one  of  these  should  be  dispensed 
witli  it  will  not  affect  the  remainder,  or  if  a  new  opening  be  created  on 
the  mile,  the  fraction  of  a  mile  numbers  it  This  is  a  oig  advantage 
over  the  old  conventional  way  of  numbering.  Do  n*t  know  tlie  actual 
cost  of  number  blocks,  but  they  are  very  inexpensive.  I  must  em- 
phatically denounce  numbering  all  waterways.  This  seems  utterly 
useless  to  me.  All  railroads  are  endeavoring  to  fill  un  all  openings 
less  than  ten  feet  by  using  old  iron  and  scraps  of  steel  rails,  and  bal- 
lasting over  them  so  they  are  then  looked  after  by  the  section  men. 

Mr.  F.  £.  Shall,  assistant  engineer  L.  Y.  R.  R.,  furnishes  us 
with  blue  print  No.  44,  and  says:  "The  method  adopted  (although 
not  yet  carried  out),  is  as  follows;  The  bridges  are  to  be  num- 
bered in  accordance  with  the  mile  on  whicii  tiiey  are  located. 
For  instance,  the  bridges  located  between  the  first  and  second  mile 
post,  the  first  would  be  No.  1,  the  second  No.  lA,  the  third  No.  IB, 
and  BO  on.  The  bridges  between  mile  posts  50  and  51  to  be  50A,  50B, 
50C,  etc.  For  box  and  arch  culverts,  it  is  our  intention  to  use  the 
same  numbering,  but  to  place  a  cipher  in  front  of  the  number.  The 
bridges  on  branches  are  to  be  numbered  in  tlie  same  manner,  but  to 
have  the  first  letter  of  the  name  of  the  division  placed  in  front  of  the 
number.    Through  bridges  are  numbered  on  the  end  post,  while  deck 
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bridges  are  numbered  on  a  sign  post  made  of  three-inch  oak  plank. 
A  copy  of  the  post  I  send  you  herewith.** 

The  Chicago  <&  Erie  Railroad  Co.  furnishes  us  blue  print  34,  showing 
structure  number,  and  35  and  36,  copies  of  bridge  shoets.  This  road 
has  a  number  plate  of  1-3  steel  tank  plate,  old  material,  7  z  12  inches, 
with  a  5 j^  block  figure  on  posts  of  3-4  or  7-8  iron  rods.  Number  plates 
painted  black  with  white  figure.  Drill  a  hole  in  parapet  4  feet  from 
end  of  this  and  set  number  with  cement  on  pile  trestle.  They  set  it 
in  bulk  heads;  at  over-head  bridges  they  set  a  post  and  put  number 
plates  on  it.  Truss  bridges  are  numbered  by  painting  number  on  both 
posts.  On  through  girder,  they  paint  the  number  on  end  girder.  The 
numbers  on  through  bridges  are  on  engineer's  side  on  both  ends  of 
the  bridge.  The  numbers  for  deck  oridges  have  figures  on  both 
sides,  and  only  one  number  for  a  bridge.  These  number  plates  cost 
38)^  cents  each  in  position.  They  also  keep  a  record  of  all  bridges, 
showing  the  number  of  the  mile  post,  description  of  structure,  length, 
foundation,  date  of  construction,  name  of  stream,  if  any,  if  box  ana 
pipe  water-ways  showing  size,  kind  and  location  by  mile  posts  and 
1-4  mile;  but  their  small  openings  are  not  numbered. 

The  Elgin,  Joliet  &  Eastern  number  all  openings  consecutively  on 
an  oak  board  2  x  12  x  18  inches,  with  a  white  ground  and  black  figure, 
the  figure  being  3x3  inches.  One  of  these  boai'ds  is  fastened  to  the 
cap  at  each  end  of  trestle  with  lag  screws,  and  always  on  the  engineer's 
side.  This  style,  while  not  so  artistic  as  some  methods,  is  considered 
by  those  people  to  be  the  most  economical,  and  its  simplicity  recom- 
mends it.  As  these  numbers  were  put  on  by  contractors,  the  original 
cost  cannot  be  given.  The  road  has  been  built  for  eight  yeai*s,  and 
not  a  single  number  has  been  renewed. 

Tracings  No.  24  and  No.  243  show  number  plate  used  in  the  entire 
system  of  C,  C,  C.  &  St.  L.  This  road  numbers  all  structures  of 
every  kind  consecutively.  They  keep  a  record  of  all  bridges  and  cul- 
verts as  shown  on  bridge  sheet  No.  1,  and  open  an  account  with  each 
structure,  recording  all  material  that  enters  into  its  construction, 
describing  the  same,  giving  date  and  extent  of  all  repairs,  and  cost  of 
labor. 

There  are  a  number  of  other  methods  used  for  numbering  struc- 
tures, and  a  diversity  of  opinions  as  to  whether  all  openings  should  be 
numbered.  The  majority  of  roads  number  consecutively,  some  using 
the  affix  letter  where  the  same  stream  crosses  more  than  one  track. 
For  instance,  structure  No.  28  is  on  the  main  track;  on  the  next  track 
to  the  main  the  same  structure  would  be  28A,  and  if  there  be  another 
track  over  the  same  stream  at  the  same  point,  it  would  be  28B,  etc. 

There  are  a  few  roads  that  pay  but  little  attention  to  the  numbering 
of  structures,  being  content  to  make  a  general  charge  of  expense  to 
bridges  and  culverte.  But  should  this  method  be  satisfactory  to  the 
company,  it  should  not  be  to  the  superintendent  of  bridges  and  build- 
ings, for  a  systematic  numbering  of  structures  and  records  will  serve 
him  at  a  time  when  he  will  most  need  it,  in  furnishing  valuable  data 
as  to  the  durability  of  material,  cost  of  construction;  refreshing  his 
memory;  and  to  himself  and  successor  it  will  be  found  a  source  of 
valuable  information. 

The  committee  that  made  a  report  October,  1805,  on  **  Methods  and 
Special  Appliances  for  Building  Temporary  Trestles  over  a  Washout 
or  Burnout,*'  recommends,  first,  when  a  washout  or  burnout  occurs, 
the  first  information  necessary  is  the  definite  location  of  break  in 
the  track.  The  next  question  for  consideration  is  the  kind  of  struc- 
ture which  is  washed  or  burned  out,  whether  it  be  a  trestle  or  truss 
bridge,  length  of  structure,  depth  of  opening,  characteristics  of 
stream,  as  to  whether  there,is  likely  to  be  water,  mud,  or  sand  to  con- 
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tend  with.  The  superintendent  of  hridges  and  huildings  should  have 
the  above  information  on  file  in  his  office,  in  order  to  enable  him  to 
determine,  to  a  great  extent,  what  kind  and  manner  of  temporary 
work  will  best  meet  this  requirement.  This  being  done,  simply  wir- 
ing number  of  structure,  and  reference  to  those  records  will  give  all 
required  information. 

Your  committee,  in  selecting  sheet  No.  1  of  the  C,  C,  C.  &  St.  L., 
has  purposely  taken  one  that  has  not  been  posted  up  since  1891. 
This  we  have  done  to  show  tlie  advantage  of  keeping  a  complete 
official  record  in  addition  to  the  bridge  sheet  By  referring  to  the 
sheet  you  will  notice  the  first  structure,  490,  is  a  trestle  42  feet  long. 
By  referring  to  the  books  we  find  that  in  1894  the  opening  was  filled 
up  at  a  cost  of  $54,  and  tlie  structure  abandoned.  In  such  cases  the 
number  is  taken  off.  The  next  structure  on  the  sheet  is  a  combina- 
tion truss  built  in  1882,  and  is  128  feet,  4  inches  long.  By  referring  to 
Uie  books  we  find  that  this  structure  was  rebuilt  in  January  and  Feb- 
ruary, 1896.  The  cost  of  masonry  was  $11,412.62,  including  excavat- 
ing; contract  price  for  girder  No.  139,220  at  $18,  $2,605.96;  false  work, 
$316.20;  labor,  dismantling  old  bridge,  raising  track  to  new  grade, 
unloading  and  putting  in  two  75  ft.  girders,  $812.28;  total,  $15,047.06; 
and  this  structure  now  consists  of  two  75  ft.  girders,  with  a  clear 
span  of  70  feet  each. 

The  next  structure  to  which  we  will  call  your  attention  is  No.  518. 
Sheet  shows  this  to  be  a  wood  box  24  x  86.  Reference  to  the  book 
shows  that  it  was  reconstructed  in  1893,  and  is  now  a  48  inch  cast 
pipe  48  feet  long,  with  masonry  at  each  end,  at  a  cost  of  $831.28. 

We  would  further  call  your  attention  to  the  fact  that  location  of 
structure  is  shown  between  mile  posts,  and  also  stations.  The  differ- 
ence between  it  and  sheet  of  Chicago  &  Erie  R.  R.  is  that  they  show 
fraction  of  a  mile,  and  not  the  station.  We  failed  to  state,  tlie  cost  of 
C, C,  C.  A  St.  L.  structure  numbers  complete  is  27 j^  cents,  and  as 
numbers  are  on  both  sides,  only  one  is  placed  at  the  approach  of  each 
structure,  on  engineer's  side,  six  feet  from  tlie  rail. 

We  have  endeavored  to  show  the  necessity  of  keeping  a  record,  and 
the  advantage  it  affords  in  refreshing  our  memories,  enabling  us  to 
account  for  all  our  expenditures,  and  rumish  reliable  data  as  to  the 
longevitv  of  all  material,  and  that  to  do  this  it  is  absolutely  necessary 
to  be  able  to  designate  each  structure,  and  by  including  every  kind  of 
structure  a  more  general  knowledge  can  be  had. 

Tour  committee  recommends  consecutiveness  and  simplicity  of  num- 
bering, for  by  that  method  the  number  itself  becomes  an  index  to  your 
book.  Be  careful  in  keeping  records  correct,  for  they  will  be  your 
guide,  and  that  of  your  successor,  and  you  will  not  have  to  depend  on 
a  treacherous  memory  to  retain  knowledge  gained  by  a  lifetime  of 
practical  work. 

We  are  told  that  Franklin  kept  a  book  in  which  he  wrote  down  his 
faults.  If  he  wasted  half  an  hour  of  time,  or  a  shilling  of  money,  or 
said  anything  he  had  better  not  have  said,  he  wrote  it  down  in  his 
book.  He  carried  that  book  in  his  pocket  all  his  life,  and  he  studied 
it  as  a  boy  at  school  studies  a  hara  lesson.  By  it  he  learned  three 
thinffs — ^first.  to  do  the  right  thing;  next,  to  do 'it  at  the  right  time; 
and  last  of  all,  to  do  it  in  the  right  way. 

If  Franklin  could  not  trust  his  memory  to  correct  the  mistakes  of 
his  life,  can  we  be  expected  to  retain  all  the  transactions  incident  to  a 
business  life,  althougn  it  is  a  part  of  our  education,  a  work  that  is  not 
finished  while  we  live  ? 

A.  Shane, 

W.   O.   EOGLEBTOir, 

O.  J.  Tbavis, 

Committee, 
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Fio.  4.— Bridge  Number,  Chesapeake  and  Ohio  Railway. 


DISCUSSION. 

Mr.  W.  G.  Berg. — This  question  seems  to  have  been  divided 
by  the  report  of  the  committee  into  two  questions,  one  as  to 
how  to  number  and  the  other  whether  all  openings  should  be 
numbered.  In  regard  to  the  first  question,  how  to  number 
bridges,  the  committee  report  is  in  fayor  of  consecutiveness, 
that  is,  numbering  the  bridges  from  one  end  of  the  line  to  the 
other  with  consecutive  numbers.  The  committee  report  also 
mentions  the  miles^e  system  of  notation,  in  use  on  a  number  of 
roads,  namely,  using  the  mile  number,  with  a  suitable  letter  or 
prefix  to  distinguish  each  particular  stmcture  on  each  indi- 
vidual mile  which  is  intended  to  be  covered.  I  think,  there- 
fore, that  in  any  discussion  that  may  now  take  place,  it  would 
be  desirable  for  the  members  to  express  themselves  in  regard 
to  their  opinion  as  to  the  preference  for  one  or  the  other  of 
these  systems  of  numbering,  namely,  the  consecutive  system  or 
the  mileage  system.  The  other  question  that  the  committee 
report  on  is,  as  to  whether  all  openings  should  be  numbered, 
or  whether  only  a  specific  kind  of  openings,  such  as  bridges 
and  larger  openings,  should  be  numbered,  while  closed  culverts 
would  not  be  considered.  This  is  also  a  matter  for  discussion 
and  opinion.  After  having  outlined  what  I  think  the  direction 
of  the  discussion  should  be,  I  will  give  you  my  individual 
views.  In  regard  to  numbering  structures,  I  am  a  strong  ad- 
vocate of  the  mileage  system,  numbering  each  structure  with 
the  number  of  the  mile  it  is  on,  with  a  letter  or  prefix  to  dis- 
tinguish each  structure  itself.  Sometimes  a  system  can  easily 
be  arranged  so  as  to  distinguish  between  the  closed  openings 
or  an  open  opening.     Bridges  can  be  distinguished  by  a  suita- 
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ble  letter  or  designation  to  be  added.  The  reasons  I  have  for 
preferring  the  mileage  system  of  notation  are,  that  any  one  on 
the  railroad,  without  being  the  specialist  in  charge  of  the 
bridges,  can  know  at  a  glance  that  if  something  has  to  be  done 
at  Bridge  55  A  or  B,  it  is  located  on  the  fifty-fifth  mile,  whether 
he  is  a  train-hand,  a  depot  agent,  road  master,  or  superinten- 
dent. The  objection  I  have  to  the  consecutive  system  is,  that 
it  is  only  the  man  in  charge,  or  the  men  who  have  particularly 
to  do  with  work  on  the  bridges  or  openings,  who  know  and 
understand  the  numbers  without  having  to  hunt  up  a  reference 
list.  They  probably  carry  a  list  with  them,  or  know  them, 
but  no  one  else  does.  A  further  advantage  that  I  see  in  the 
numbering  by  mileage  is,  that  if  a  structure  is  removed  by  fill- 
ing in  the  opening,  it  causes  less  disturbance  in  the  system 
than  if  the  consecutive  system  was  made  use  of.  In  other 
words,  I  believe  that  if  for  a  certain  number  of  years,  say 
ten  or  twenty,  a  road  has  been  using  a  consecutive  system  of 
notation,  and  one  half  or  one  third  of  their  structures  have 
been  abandoned  or  filled  in,  some  day  or  other  one  of  the 
officers  of  the  road  will  call  for  a  revision,  so  as  to  have  the 
numbers  run  consecutively  again,  and  then  the  road  will  be 
confronted  with  a  complication  in  its  accounts,  and  in  speak- 
ing of  a  structure  it  will  always  have  to  be  referred  to  as 
number  so  and  so,  *'new"  or  "old"  system.  We  find  that 
feature  in  New  York  city  on  our  piers,  where  the  city  has  had 
the  piers  renumbered  within  recent  years.  On  the  other  hand, 
in  the  mileage  system,  if  a  structure  is  filled  in,  it  simply  drops 
that  particular  letter  on  that  mile,  and  it  is  less  confusing  than 
if  there  were  a  whole  lot  of  numbers  in  a  consecutive  system  to 
be  dropped.  I  will  mention  in  addition  that  the  committee's 
report  covers  the  question  of  the  style,  make,  and  cost  of  the 
sign-boards  or  bridge  number  boards,  so  that  feature  also  would 
be  correct  to  discuss. 

Mr.  O.  H.  Andrews. — ^Our  system  of  numbering  is  the  old- 
fashioned  way,  placing  number  of  mile  on  the  tie  in  the  middle 
of  the  bridge,  with  date  of  the  bridge.  I  have  been  considera- 
bly interested  in  this  subject,  and  I  am  hardly  satisfied  with 
the  way  we  are  numbering.     I  am  holding  a  system  of  numbers 
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now,  waiting  to  see  if  we  cannot  find  something  better.  I 
would  like  to  he^r  from  some  of  the  members. 

President. — Do  you  place  the  number  on  the  tie  ? 

Mr.  Andrews. — Yes,  midway  on  the  bridge. 

President. — Is  the  tie  beveled  on  both  sides  ? 

Mr.  Andrews. — ^It  is  twelve  inches  outside  of  the  guard-rail 
and  fixed  right  in. 

Mr.  Bates. — Our  bridges  are  numbered  consecutively  on 
each  division,  with  an  initial  letter  for  each  division.  Bridges 
are  given  even  numbers  and  culverts  odd  numbers.  Thus : 
number  A — 262  is  a  bridge,  and  number  A — 119  is  a  culvert. 
We  have  no  openings  in  our  track,  except  for  waterways  or 
under  crossings.  We  do  not  use  open  cattle  guards,  and 
eveiy  open  span  exceeding  six  feet  in  length  is  known  on  our 
books  as  a  bridge.  Every  opening  which  is  covered  by  ballast 
is  known  as  a  culvert,  except  certain  small  culverts  near  the 
rails,  which  are  designated  as  drain  boxes,  and  are  maintained 
by  the  road  department.  We  make  no  attempt  to  number 
these  drain  boxes.  When  we  fill  a  bridge,  its  number  is 
dropped  from  our  books.  When  we  fill  a  bridge,  leaving  a 
culvert  under  the  embankment,  the  culvert  takes  the  bridge 
number.  I  think  there  is  no  question  but  that  the  system  of 
numbering  bridges  and  culverts  by  miles  and  decimals  of 
miles  is  the  best,  and  I  do  not  see  any  necessity  for  making  a 
distinction  between  bridges  and  culverts  in  giving  them  num- 
bers. We  have  considered  on  our  road  the  question  of 
changing  our  numbers  to  the  .decimal  system,  and  concluded 
that  the  advantages  gained  would  not  pay  us  for  the  cost  of 
the  change.  Such  a  change  would  involve  the  numbers  on 
more  than  16,000  bridges  and  culverts  and  the  advantage 
gained  would  be  slight.  The  number  boards  for  our  bridges 
are  of  pine,  2  inches  by  12  inches,  with  the  top  diamond  pointed, 
and  the  division  letter  and  bridge  number  stenciled  in  black,  on 
a  white  background  on  both  sides  of  the  board.  The  number 
board  is  spiked  on  the  end  of  a  cap  for  pile  and  trestle-bridges, 
and  for  other  bridges  is  put  in  the  most  convenient  place, 
where  it  can  be  readily  seen  from  a  passing  train.  Our  cul- 
vert boards  have  black  letters  and  figures  on   a  'white  back- 
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ground,  and  are  made  of  pine  and  nailed  opposite  the  culvert 
on  a  fence  post  or  telegraph-pole,  and  in  some  instances,  on  a 
stake  driven  in  the  ground  for  the  purpose. 

Mr.  A.  McNab. — I  am  following  up  the  system  of  num- 
bering by  mileage.  We  adopted  the  system  five  years  ago, 
and  the  longer  we  use  it  the  better  we  like  it.  We  number  by 
miles  and  decimals,  painting  the  number  on  a  4x14  inch  oak 
post,  placed  near  the  end  of  bridge.  Every  500  feet  we 
also  have  station  numbers.  Should  a  washout  occur  on  the 
track,  or  at  any  culvert,  or  trouble  of  any  kind,  the  section 
men  repoi*t  it  between  such  and  such  station  numbers,  so  that 
we  know  just  the  exact  location  of  the  trouble.  Our  culverts 
are  not  numbered.  We  have  a  great  many  bridges  on  our  main 
line  across  Indiana  and  Michigan.  We  have  a  little  book 
showing  every  bridge  on  the  road,  so  that  if  anything  occurs  we 
know  what  station  we  want  to  go  to  in  a  minute's  time.  I  must 
say  that  I  am  very  much  in  favor  of  the  mileage  system  in  num- 
bering bridges. 

Mr.  J.  H.  Travis. — In  regard  to  our  method  of  numbering 
bridges,  I  would  say  that  we  have  adopted  a  mile  number 
which  has  been  in  existence  on  some  roads  twelve  or  fourteen 
years.  We  are  now  renumbering  all  bridges  on  our  line. 
We  number  our  bridges  and  culverts  consecutively,  no  matter 
what  the  character  of  the  culvert  may  be,  concrete,  pipe,  stone, 
or  wood.  We  also  have  a  division  letter,  the  same  as  is  used  for 
stations  and  baggage  numbers,  designating  the  division,  be- 
ginning with  the  letter  A.  The  bridge  on  that  division  ia 
marked  A,  the  mile  number  and  fraction  of  a  mile.  The 
shape  of  the  numbering  tie  is  a  half  of  a  regular  standard  6x8 
tie,  cut  in  a  triangular  shape  at  the  end,  about  two  and  one-half 
feet.  We  number  consecutively  from  New  Orleans  to  Chicago, 
912  miles.  The  posts  are  beveled  and  the  face  is  large  enough 
to  get  on  three  and  one-half  inch  letters,  but  I  believe  that  is 
hardly  large  enough.  Five- inch  figuring  would  be  better.  The 
culverts  are  numbered  with  6x6  cypress,  set  in  the  ground. 
Each  division  having  this  letter  is  properly  designated  so  that 
in  case  a  report  comes  to  Chicago  from  a  division  awaj'  oflP  2,000 
miles,  you  get  the  number  of  the  division  and  the  number  of 
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the  bridge  at  once.  The  location  of  the  bridge  is  designated 
by  the  letter.  It  is  used  officially  and  also  on  all  papers  per- 
taining to  the  passenger  and  baggage  departments ;  every  per- 
son is  familiar  with  it  and  I  do  not  think  any  difficulty  is  ex- 
perienced. I  think  it  would  be  a  disadvantage  to  have  the 
work  of  numbering  bridges  separate  and  distinct  from  the  road 
department.  On  most  of  the  roads,  the  B.  and  B.  depart- 
ment is  under  the  control  of  the  chief  engineer,  and  we  are  only 
subheads  of  that  department.  The  road  department  and  the 
bridge  department  are  identical.  As  a  general  thing,  the 
bridge  foreman  takes  care  of  culverts,  and  it  is  just  as  nec- 
essary to  have  the  numbers  consecutive  on  culverts  as  well  as 
bridges,  as  the  reports  sometimes  come  from  the  section  fore- 
man. It  is  just  as  easy  to  repoit  by  mile  on  culverts  as  on 
bridges.  I  believe  that  the  mile  number  is  the  most  economical 
and  the  most  satisfactory.  In  this  connection  we  find  it  very 
advantageous  to  cultivate  a  good  relationship  and  feeling  with 
all  the  train  crews — engineers,  firemen,  conductors,  brakemen, 
etc.,  as  a  report  from  them  sometimes  saves  us  a  good  deal  of 
trouble,  as  well  as  gives  us  valuable  information.  If  they 
report  something  wrong  at  a  certain  bridge  or  culvert,  and  the 
correct  number  is  not  given,  it  does  not  take  long  to  find  out 
what  the  record  number  is. 

Mr.  C.  P.  Austin. — Our  bridges  are  numbered  consecutively 
on  each  division,  which,  in  one  sense  of  the  word,  is  about  the 
same  as  we  have  heard  is  the  practice  on  other  roads.  I  use  a 
mile  post  6x6  about  six  feet  away  from  the  track  and  ten  or 
fifteen  from  the  bridge,  and  a  board  12x18  painted  in  white 
with  six-inch  black  figures.  I  have  267  bridges.  Everything 
from  six  feet  and  upwards  I  look  after ;  everything  below  six 
feet  the  track  department  takes  care  of,  and  those  I  do  not  have 
anything  to  do  with.  The  section  men  look  out  for  the  water- 
ways and  culverts.  I  have  a  carefully  prepared  list  of  bridges 
which  r  carry  with  me. 

Mr.  Austin  then  gave  some  minute  details  in  reference  to  the 
modiLs  operandi  of  numbering  bridges  on  his  road,  beginning  at 
the  Boston  terminal,  and  the  clerical  methods  in  which  the  rec- 
ords  are   kept.     In  the  way  he  explained,  no  difficulty  was 
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experienced  in  locating  any  number  at  a  moment's  notice. 
Everything  was  familiar  to  evei7body  having  anything  to  do 
with  the  bridges  on  his  division. 

Mr.  J.  H.  Cummin. — Our  system  is  that  of  numbering  con- 
secutively. The  bridges  are  numbered  running  from  1  to  300, 
though  we  do  not  have  so  many  as  that ;  our  arches  or  culverts 
begin  with  No.  300,  the  overhead  bridges  begin  with  No.  500, 
and  so  on.  The  numbers  on  the  bridges  are  made  of  enameled 
iron  with  a  six-inch  figure,  the  body  being  blue  and  the  number 
white,  the  plate  screwed  on  the  tie.  From  some  of  the  remarks 
made  here,  I  should  judge  that  the  mileage  system  was  the  best 
on  most  roads,  but  whether  it  would  answer  in  all  cases,  for 
instance,  on  the  Long  Island,  I  am  not  prepared  to  say.  I 
might  illustrate  this  by  the  following :  Our  late  member,  Mr. 
"Reed,  and  I  made  a  little  trip  last  February  over  the  Long 
Island.  We  had  a  four- mile  trestle  on  the  road  and  he  was 
anxious  to  see  it.  We  got  on  at  Long  Island  City,  and  took  a 
seat  in  the  rear  end  of  the  train,  and  started  out.  We  went 
over  the  trestle  and  stopped  at  different  stations.  Finally,  I 
told  him  it  was  about  time  we  got  out.  He  got  out,  looked 
around,  and  then  said,  "  Why,  Cummin,  we  are  at  Long  Island 
City,  where  we  started  from."  I  explained  to  him  that  we  had 
been  sitting  in  the  rear  car  all  the  time  and  had  gone  around  a 
loop.  We  have  got  two  of  these  on  the  road,  and  I  do  not 
know  how  the  mileage  system  would  work  on  these  loops. 

Mr.  W.  S.  Danes. — We  number  all  our  bridges  consecutively 
on  the  eastern  division  of  the  Wabash,  using  pine  boards  twenty- 
two  inches  long  and  beveled.  One  of  these  is  placed  outside  of 
the  guard-rail  near  the  middle  of  the  bridge.  The  body  is  black 
and  the  letters  are  painted  white.  Culverts  we  do  not  number. 
'We  are  filling  a  good  many  bridges,  using  pipes.  I  think  that 
culverts  should  be  numbered  or  designated  by  some  post  with 
the  number  on  it,  so  that  in  case  of  washouts  it  could  be  lo- 
cated. 

Mr.  Eggleston. — We  are  numbering  all  our  bridges  by  the 
mileage  system — miles,  half  miles,  and  quarters.  We  have  a 
full  description  of  each  bridge,  giving  length,  kind,  date  of 
construction,  etc.,  and  this  is  kept  in  the  office  in  the  form  of  a 
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blue-print,  and  each  division  foreman,  division  engineer,  super- 
intendent, and  other  general  officers  have  a  copy.  If  any 
trouble  arises  at  any  of  the  bridges,  they  can  look  at  their 
sheet,  and  see  what  kind  of  a  bridge  it  is,  and  where  it  is  lo- 
cated. There  is  no  trouble  in  locating  a  bridge.  We  use  a 
steel  plate  number,  as  mentioned  in  the  report  of  yesterday.  I 
think  the  mileage  system  good  and  very  satisfactory  on  the 
whole. 

Mf.  A.  J.  Kelley. — Our  road  has  not  any  system  of  number- 
ing, as  we  have  no  bridges.  We  use  street  numbers,  that  is, 
street  names ;  but  if  I  were  on  a  road  where  there  were  bridges, 
I  should  prefer  the  mileage  system  of  numbering  them.  I  think 
it  is  decidedly  the  best. 

Mr.  Aaron  S.  Markley. — About  five  years  ago,  we  changed  the 
entire  system  of  numbering  bridges.  Formerly  they  were  num- 
bered consecutively.  We  adopted  the  mileage  system,  using 
tenths  of  a  mile.  If  a  bridge  was  16.1  miles  from  the  end,  it 
would  be  numbered  161,  and  so  on.  All  the  bridges  are  re- 
corded in  the  office  of  the  chief  engineer,  and  bound  in  book 
form,  the  numbers  being  given  and  the  general  description. 
On  branch  lines  we  prefix  letters  ahead  of  the  number,  same  as 
used  by  transportation  department  in  numbering  stations.  We 
have  not  yet  decided  as  to  the  style  of  number  we  wish  to 
put  on  except  on  through  bridges,  on  which  we  paint  the  num- 
ber on  batter  post.  All  waterways  are  numbered.  The  bridge 
department  is  under  the  chief  engineer,  and  we  are  obliged  to 
keep  track  of  and  look  after  them,  and  are  held  responsible  for 
them. 

Mr.  N.  M.  Markley. — We  number  consecutively  everything 
from  east  to  west,  and  the  different  divisions  separately,  using 
a  cast-iron  plate.     On  trestles  they  are  placed  on  a  cap. 

Mr.  Berg. — I  would  like  to  ask  Mr.  N.  M.  Markley  a  ques- 
tion. He  says  they  number  bridges  consecutively.  Mr.  Mark- 
ley,  I  presume,  quoted  the  experience  of  his  road.  I  would  like 
to  bring  out  more  definitely  Mr.  Markley *s  individual  opinion 
on  the  question,  as  to  whether  he  is  in  favor  of  the  mileage  or 
the  consecutive  system,  if  he  had  a  free  hand ;  in  other  words, 
if  he  were  taking  hold  of  a  new  road. 
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Mr.  Markley. — I  believe  I  am  in  favor  of  the  mileage  system. 
I  forgot  to  state  that  all  small  openings,  I  mean  pipe  openings, 
are  not  sealed  up.  The  iron  pipe  is  placed  in  a  box  and  set  in 
the  ground. 

Mr.  Noon. — ^Mr.  President,  we  use  consecutive  numbers  on 
our  road  for  bridges.  No  box  culverts  are  numbered,  but  all 
openings.  We  use  two-inch  pine,  nine  inches  square,  painted 
black  letters  on  white  boards,  placed  on  the  side  of  the  bridge 
facing  the  engineer.  I  do  not  know  but  what  I  prefer  this 
instead  of  the  mileage  system.  We  have  had  a  great  many 
reports  from  farmers,  section  men,  and  trainmen,  and  we  have 
no  difficulty  in  locating  the  place.  Of  course  a  new  man 
might  experience  a  little  difficulty,  but  section  hands  are  not 
changed  very  often. 

Mr.  Olmstead. — ^We  use  on  our  system  for  numbering  a 
board  ten  inches  wide  and  sixteen  inches  long.  This  is  set  up 
about  eight  feet  from  the  track  on  a  post,  and  back  about 
twelve  feet  from  the  bridge,  except  on  through  bridges,  where 
the  number  is  placed  on  the  end  of  the  bridge.  The  numbers 
are  put  on  the  posts,  one  on  either  side  of  the  track,  and  we 
number  everything  over  six  feet  consecutively ;  everything 
under  six  feet  is  taken  care  of  by  the  road  department.  I 
believe  that  the  mileage  system  of  numbering  is  far  better  than 
what  we  have. 

Mr.  Stannard. — Our  bridges  are  numbered  consecutively, 
omitting  numbers  on  stone  and  iron-pipe  culverts.  I  am  par- 
tial to  the  consecutive  system  of  numbering,  as  structures  are 
more  easily  located.  We  use  a  bridge  book  which  gives  a 
description  of  each  bridge  or  trestle. 

Mr.  Thompson. — ^We  number  all  openings,  no 'matter  how 
small,  but  only  put  signs  at  openings  over  twenty-four  inches 
in  width.  Our  sign  is  of  cast-iron,  about  ten  inches  wide, 
with  a  seven-inch  figure,  and  long  enough  for  figures  needed, 
either  one,  two,  or  three.  When  we  put  in  a  new  opening,  we 
use  the  number  of  the  last  stnicture,  with  a  letter  following,  as 
50  A,  50  B,  50  C,  etc.  We  sometimes  get  into  confusion  at 
that.  Mr.  Thompson  cited  a  case  in  point  where  confusion  had 
ensued.     I  think  I  would  favor  a  system  of  numbering  from 
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mile-post,  giving  the  first  opening  beyond  a  mile-post  the  num- 
ber of  the  post,  say  40,  and  the  next  one  40  A,  etc.  Think 
this  would  be  most  convenient  in  locating  a  structui*e  in  case  of 
trouble,  as  all  employes  are  familiar  with  the  location  of  mile- 
posts.  Mr.  Stannard  says  everybody  knows  where  a  bridge 
is, — brakemen,  section  men,  train  dispatchers,  etc.,  but  even 
then  it  is  sometimes  difficult  for  them  to  locate  it.  We  have  a 
blue-print  in  the  dispatcher's  office,  showing  location,  but 
usually  in  case  of  trouble  at  a  bridge  the  blue-print  has  got  into 
the  wrong  drawer  and  cannot  be  found,  so  they  have  to  inquire 
for  the  information. 

Mr.  Large. — Our  system  is  practically  the  same  as  that  of 
Mr.  Thompson,  so  far  as  mileage  numbers  are  concerned. 
I  do  not  know  that  that  would  woi;Jc  very  well  where  I  am, 
from  the  fact  that  one  of  the  lines  is  made  up  of  two  roads, 
and  the  mile-posts  begin  at  both  ends,  and  it  would  be  a  little 
difficult  to  number  consistently  in  that  case.  On  a  line  running 
right  straight  along,  it  seems  to  me  it  would  be  a  very  good 
way  to  number  by  the  mileage  system. 

President. — We  number  all  openings,  regardless  of  size,  first 
with  a  mile  number  and  then  with  a  letter,  indicating  the  num- 
ber of  the  bridge  on  that  particular  mile.  Number  10  C  would 
be  the  third  bridge  on  mile  ten  from  Duluth.  In  the  case  of 
branch  roads,  the  general  freight  agent  has  selected  one  of  the 
closing  letters  of  the  alphabet  as  a  prefix.  The  letter  '*  V"  in- 
dicates Vega  branch,  which  is  a  branch  to  one  of  the  iron  mines. 
On  that  road  we  have  some  small  bridges.  These  bridges 
would  be  numbered  V,  then  with  the  mile  number,  and  then 
with  a  letter  indicating  the  number  of  the  bridge  on  that  mile. 
The  Western  Mesaba  branch  has  a  letter  *'X"  prefixed  to  it. 
In  this  way,  we  have  a  very  clear  and  compi'ehensive  method  of 
numbering  bridges,  and  any  employ^  knows  as  soon  as  he  hears 
of  a  bridge  being  burned  or  injured,  the  exact  location.  For 
instance,  a  work  train  being  ordered  out  suddenly  to  go  to 
bridge  14  A,  the  conductor  knows  exactly  where  to  go,  and 
there  is  no  delay  whatever.  It  is  a  very  simple  way  of  number- 
ing the  bridges  on  a  road  that  has  a  limited  number  of  openings. 
Mr.  Garvey. — I  want  to  say  that  I  have  talked  with  our  chief 
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engineer  in  regard  to  the  matter  of  numbering  bridges.  We 
talked  about  the  new  method.  We  have  a  book  that  describes 
everything,^-culveii;8,  cattle-guards,  crossings  and  overhead 
bridges.  We  talked  the  matter  over  of  getting  up  a  new  book, 
and  he  is  in  favor  of  the  mileage  system  of  numbering,  and  if 
the  engineers  on  other  roads,  together  with  the  superintendents 
of  bridges  and  buildings,  ai*e  of  the  same  opinion  as  this,  I  do 
not  believe  we  shall  have  any  trouble  in  adopting  that  plan. 
Mr.  J.  P.  Snow  forwarded  the  following  written  discussion : 

The  Boston  &  Maine  railroad  system  is  composed  of  a  group  of  what 
were  formerly  independent  companies.  It  is  made  up  of  ten  divisions 
which,  generally  speaking,  follow  the  lines  of  the  original  orgauiza- 
tions.  The  maintenance  is  directly  in  charge  of  the  various  division 
superintendents,  who  report  in  regard  to  such  matters  to  tlie  assistant 
general  manager.  It  is  the  intention  of  the  management  to  make  the 
diyision  superintendents  responsible  for  everything,  from  one  end  of 
his  division  to  the  other.  New  construction  is  in  the  hands  of  the 
chief  engineer.  The  supervisors  of  bridges  and  buildings  are  appointed 
by,  and  report  to  the  division  superintendent.  In  the  maintenance  of 
these  structures,  the  different. divisions  are  as  independent  of  one  an- 
other as  they  were  before  the  various  leases  and  agreements  brought 
them  under  one  management,  except  that  a  few  largf  tools,  like  car 
pile-drivers,  derrick-cars,  pumps,  steam  shovels,  etc.,  are  occasionally 
transferred  as  the  work  demands,  and  at  rare  intervals  a  crew  of 
special  workmen,  with  their  boarding  car,  is  sent  from  one  division  to 
another  to  do  an  unusual  piece  of  work. 

This  condition  of  affairs  raised  the  question  whether  the  bridges 
should  be  numbered  consecutively  over  tlie  whole  system,  beginning 
with  unity  somewhere  and  bringing  up  somewht-re  else  with  a  figure 
between  2,000  and  8,000,  or  be  numbered  by  beginning  with  unity  on 
each  division.  The  former  method  seemed  to  nave  two  objections: 
First,  after  reaching  four  figures,  the  numbers  are  awkward  to  put  on 
a  post,  and  are  not  so  easily  read  from  a  passing  train.  Second,  it  was 
thought  that  it  would  be  unpleasant  to  the  men  on  the  divisions  to 
have  their  numbers  succeed  those  on  some  other  division.  The  lines 
mostly  radiate  from  Boston  like  the  spokes  of  a  wheel,  so  that  there  is 
but  slight  geographical  reason  for  locating  the  starting  point  on  any 
particular  division.  We  consequently  made  lists  some  years  ago, 
starting  each  division  with  unity  and  numbering  consecutively  through 
its  main  line  and  branches.  Other  roads  were  acquired  by  lease,  and 
the  same  system  was  applied  to  them,  and  all  went  smoothly  until  the 
management  found  it  convenient  to  step  over  the  lines  of  the  original 
organizations  and  enlarge  some  divisions  by  detaching  from  otiiers. 
This  mixed  us  up  badly,  so  that  now  on  one  division  we  have  three 
sets  of  numbers,  making  it  necessary  to  name  the  branch  as  well  as  the 
number  in  C(fn*esponding  about  a  particular  bridge.  I  think  the  sys- 
tem of  affixing  letters  is  confusing  and  clumsy,  and  have  reached  the 
conclusion  that  consecutive  numbering  for  the  whole  system  is  ttie 
best  method,  starting  each  division  on  an  even  hundred  perhaps,  to 
isolate  them  somewhat. 

When  a  bridge  is  abolished  by  filling,  or  otherwise,  its  number  is 
dropped  out  and  no  trouble  arises,  but  when  bridges  are  inserted 
where  none  existed  before,  we  give  them  fractional  numbers  or  attach 
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letters  to  the  adjacent  number.  The  abolition  of  grade  crossings, 
which  is  a  very  active  industry  in  New  England  at  present,  necessi- 
tates a  large  number  of  these  insertions.  Our  number  schedules,  in 
consequence,  are  getting  badly  demoralized.  The  only  remedy  that  I 
can  see,  is  to  renumber  occasionally. 

As  to  putting  the  numbers  on  the  structures,  we  have  three  methods 
in  use.  First,  a  board,  or  cast  plate,  attached  to  the  end  of  through 
bridges,  or  to  the  guard  timber  of  deck-1bridges.  Second,  a  board 
about  12x16  inches,  attached  to  a  post,  set  near  the  bridge.  Third,  a 
plank  post,  six  inches  wide,  with  the  figures  one  above  the  other.  I 
prefer  the  latter.  Its  only  objection  is  that  the  figures  are  in  vertical, 
or  Chinese  order.  Strangers  may  nat  know  what  they  mean,  but  the 
road  men  have  no  difficulty.  The  post  admits  of  figures  on  both  sides, 
takes  but  little  lumber  ana  is  durable.  The  post  and  board  are  objec- 
tionable, as  the  figures  can  be  put  only  on  one  side,  and  they  are  being 
continually  used  for  shot-gun  targets  by  boys,  so  that  their  life  is  very 
8hf)rt.  On  lines  where  they  are  used,  we  continually  find  many  num- 
bers partially  or  wholly  gone.  Where  a  board  or  iron  plate  is  attached 
to  the  timbers  of  deck  bridges,  it  is  impossible  to  see  it  from  a  train 
unless  it  is  placed  in  such  a  position  that  the  snow-plow  is  pretty  sure 
to  demolish  it.  I  would  recommend  putting  boards  on  the  end  posts  of 
through  bridges  at  each  end,  and  on  the  stringers  of  overhead  bridges, 
well  to  one  side  of  the  track,  to  get  them  away  from  the  engine  smoke, 
and  would  paint  these  white,  with  black  figures.  The  plank  posts  I 
would  paint  a  light  brown  or  buflf,  with  black  figures  to  prevent  con- 
fusion with  the  more  important  whistle  and  other  track  signs,  the 
figures  in  all  cases  to  be  five  inches  high. 

As  to  the  proper  minimum  limit  on  which  to  put  numbers,  opinions 
may  well  differ.  Most  commissions  fix  ten  feet  clear  span  as  the 
minimum  to  be  reported,  but  a  bridge  of  eight  or  nine  feet  clear  is 
quite  a  structure;  it  must  be  maintained  by  the  bridge  crew,  and  I 
think  should  b^  numbered.  We  have  generally  adopted  six  feet 
clear  as  the  dividing  line,  but  I  think  if  we  were  intending  to  change 
from  this  that  I  would  advise,  as  the  result  of  my  experience,  extend- 
ing downward  to  four  feet  at  least.  I  would  number  all  arches,  but 
would  not  include  stone  box  culverts,  pipes,  etc.  I  think  that  all  over- 
head bridges,  whether  maintained  by  the  railroad  or  not,  should  be 
numbered  with  the  rest. 

For  the  use  of  the  various  general  and  division  officers,  we  make 
lists  of  each  division,  of  which  the  following  is  an  abstract: 
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210 
211 
212 


Name. 


Location. 


Kind. 


Soath  canal S.,  No.  Lawrence.' PI.  Qir.  deck 

Merrimack  river. !So.,      "  , Iron  pin  deck.. 


No.  can-il 

Lowell  street. 


«< 


So., 

.im.  N.,  N. 


«i 


PI.  GIr.  deck....' 
'Framed  trestle. 


o 


Remarks. 


60-0  1 1887 
624-3  1893  6  spans. 
95-8    188612       " 
71-4  ,1892  Overhead. 


The  former  custom  on  all  of  our  lines  was  to  designate  the  bridges 
by  names  and  as  far  as  practical  convenience  in  maintenance  on  the 
ground  is  concerned,  it  is  just  as  good,  in  my  opinion,  as  numbering, 
and  in  fact  I  know  most  of  the  bridges  on  the  system  far  better  by 
name  than  by  number,  but  when  it  comes  to  books  and  records,  num- 
bers are  almost  indispensable.  We  keep  the  original  names,  as  far  as 
possible,  on  all  lists  and  records. 
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I  think  it  preferable  to'  locate  from  depots,  rather  than  from  mile- 
posts,  as  the  lists  tell  us  then  how  to  best  reach  the  structure,  and  we 
have  a  better  idea  where  it  is,  than  if  refer i-ed  to  mile-posts,  unless  we 
attach  to  our  bridge  record  an  index  of  mile-posts  referred  to  the 
stations. 

Our  regular  office  records  are  kept  in  note-books,  convenient  to 
carry  in  the  field.     They  pontain  full  measurements  and  descri{)tions 
sufficient  for  a  full  knowledge  of  a  structure  and  sufficient  for  com- 
puting its  strain-sheet;  notes  as  to  the  physical  condition  of  super- 
^  structure  and  substructure,  the  computed  strains  in  the  principal 

I  parts,  its  distance  from  nearest  station,  reference  to  plans  on  file,  date 

I  of  building,  etc.    This  record  also  contains,  in  consecutive  order,  all 

small  openings,  all  crossings,  highway,  private,  farm,  etc.,  all  box  cul- 
verts, sizes  and  condition,  and  all  matters  on  which  reports  have  to  be 
I  made  by  the  engineer  department  to  state  or  government  commissions. 

i'  This  record  is  made  in  pencil,  for  convenience  in  recording  changes. 

They  are  not  bulky.    A  common  pocket  field-book  will  cover  about 
seventy-five  miles. 

I  believe  in  addition  to  this   that  the  central  office  should  also 

keep  books,  giving  a  page  or  more  to  each  bridge,  on  which  is  regularly 

recorded  the  reports  of  tlie  periodical  inspections  of  the  structures. 

I  In  this  way  we  would  have  a  continuous  record  of  any  changes  that 

I  occur  in  the  condition  of  the  bridge,  of  the  repairs  made  on  it,  and  a 

I  check  on  the  inspector  himself.    I  regret  to  have  to  say  that  this  is 

not  in  vogue  on  our, road. 

'  The  supervisor  on  each  division,  or  principal  foreman,  should  carry 
I,  with  him,  at  all  times,  a  small  book,  giving  for  each  bridge  the  date 

of  building,  last  renewal  of  ties,  date  of  painting,  if  iron,  clear  span, 
etc.,  for  his  own  information  and  for  that  of  his  superior  officers  when 
they  are  out  with  hin^  on  the  line. 

I  believe,  with  the  committee,  that  a  simple  system  of  numbering 
is  the  best,  and  would  also  extend  tins  principle  to  the  records.  A 
complicated  system  of  bookkeeping  is  not  necessary.  If  attempted,  it 
will  probably  be  neglected  after  a  short  time,  fall  behindhand,  and  be 
finally  dropped.  It  nas  certainly  been  found  unnecessary  on  the  roads 
where  I  have  been  employed,  to  keep  a  book  account  with  each  bridge 
to  show  the  cost  of  repairs  on  it.  The  ability  to  state  from  the  ledger 
just  how  much  expense  has  been  put  on  each  individual  bridge  from 
«  •  year  to  year  may  look  very  enticing,  but  it  means  a  great  deal  of  cleri- 

cal work  and,  in  my  opinion,  will  not  yield  an  adequate  return. 


Is 


i  Mr.  George  W.  Andrews  forwarded  the  following  written  dis- 

cussion : 

We  number  according  to  mileage.    Thus,  the  first  bridge  in  second 
mile  would  read  2  A,  the  second  one  2  B,  and  so  on;  the  prime  advan- 
tage in  this  system  of  numbering  is  that  though  a  new  bridge  will  or 
^  may  be  placed,  it  will  not  affect  the  number  of  the  others;  it  also  has 

«•  its  advantage  in  giving  the  exact  distance  of  bridge  from  either  ter- 

minal.   The  blue-print  attached  is  a  photographic  copy  of  a  large  print 
we  have  for  office  use,  the  small  one  for  pocket  use. 

The  signs  are  placed  on  a  4  x  4  wooden  post  at  end  of  bridge,  and  con- 
sist of  an  iron  plate  18  in.  x  ISJ4  in.  ^H  i°*  thick,  plates  painted  white 
with  a  black  oorder  and  letters.  I  think  it  essential  that  all  water- 
ways should  be  numbered,  both  large  and  small;  the  system  of  fium- 
bering  nothing  under  ten  feet,  as  in  use  by  a  number  of  roads,  seems 
to  me  to  be  wrong,  as  you  well  know  that  many  of  the  washouts  are 
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small  openings,  and  where  they  are  without  numbers  they  are  often 
without  records,  which  often  gives  trouble  that  might  have  been 
avoided  by  numbering. 

II.  Drawbridge  Ends,  Methods  of  Locking  ;  and  under  this 

HEAD  INCLUDE    LOCKING    OF    TURN-TABLES. 


REPORT  OF  C.  C.  MALLARD. 

There  are  three  things  absolutely  required  for  the  safe  operation  of 
a  railroad  di*aw  or  more  properly  swing-bridge.    They  are: 

1.  A  device  that  will  raise  the  ends  so  as  to  take  up  the  sag  due  to 
changes  of  temperature. 

2.  A  device  for  connecting  the  track  rails  at  each  end,  which  should 
be  one  in  which  the  swing-bridge  rails  are  long  enough  to  extend  over 
its  ends  and  find  a  solid  bearing  on  the  fixed  structure  at  either  end 
of  the  swing-bridge. 

3.  Where  a  swing-bridge  is  not  heavy  enough  to  stay  in  line  by  its 
own  weight,  it  should  be  provided  with  a  latch  that  will  hold  it  so. 

Raising  the  ends  of  a  swing-bridge  is  accomplished  in  a  variety  of 
ways — by  rollers  with  wedge-shaped  bearings,  by  swinging  rollers,  by 
wedges,  and  by  screws,  all  of  which  act  at  tlie  end«.  Another  method 
is  to  raise  each  arm  of  the  biidge  from  the  centre.  Of  the  last  four, 
we  present  a  number  of  examples  of  bridges  that  are  in  actual  use,  and 
request  that  the  association  take  up  each  one  separately  and  discuss 
its  good  and  bad  features.  Without  venturing  an  opinion  as  to  the 
best  methods  of  lifting  the  ends,  we  would  call  attention  to  the  fact, 
that  in  bridges  turned  by  hand,  where  wedges  are  used,  they  do  not 
really  raise  the  ends,  but  serve  only  to  give  them  a  firm  bearing.  As 
they  become  loose  with  every  considerable  fall  of  the  thermometer  and 
have  to  be  adjusted  constantly,  too  much  reliance  has  to  be  placed  in 
the  carefulness  of  the  bridge  tender  to  look  after  it. 

A  recent  writer  on  this  subject  says,  **  A  swing-bridge,  wherein  no 
proper  provision  is  made  for  raising  the  ends,  is  a  dangerous  structure 
at  all  times,^*  and  we  would  add  that  a  railroad  swing-bridge  is  equally 
as  dangerous  a  structure  wherein  no  provision  is  made  for  securely  con- 
necting the  rails  with  those  on  the  fixed  structure  at  each  end. 

Mr.  Mallard's  report  was  accompanied  by  a  very  large  num- 
ber of  blue-prints  with  explanatory  letters,  and  also  responses 
to  his  circular  requesting  answers  to  the  following  questions : 

1.  What  devices  do  you  use  for  securing  track  rails  at  the  ends  of 
drawbridges? 

2.  What  devices  do  you  use  for  raising  ends  of  drawbridges  when 
they  are  closed? 

•     3.  What  devices  do  you  use  for  locking  drawbridges? 

4.  Do  you  use  wedges,'  screws,  or  other  devices  under  the  ends  of 
turn-tables  to  relieve  the  jar  when  locomotives  go  on  or  off  them? 

Mr.  Charles  E.  Webster,  chief  engineer,  Lehigh  Valley  R.  R., 
kindly  wrote  in  reply  as  follows : 
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/  1.  The  rail  rests  on  a  wrought  plate;  upon  the  plates  are  riveted 

I  clamps  which  hold  the  rail  in  position;  the  plates  are  securely  si  iked 

to  end  cross  timber  of  drawbridge;  to  prevent  creeping,  expansion 
joints  are  introduced  about  three  hundred  feet  on  each  side  of  draw- 
bridge. 

2.  There  is  only  one  drawbridge  in  use  on  this  system ;  this  is  con- 
structed so  that  ends  are  lifted  by  means  of  screws  at  the  centre; 
when  the  bridge  is  in  place,  the  action  is  the  same  as  two  independ- 
i  ent  spans,  an^  the  pinholes  in  toggle  bars  being  oblong  relieve  them 

,  from  any  weight  when  the  ends  of  bridge  are  lowered  to  the  support 

I*  on  the  masonry. 

'  3.  The  bridge  is  locked  with  a  pin  more  as  a  guide  for  lowering;  this 

kind  of  construction  needs  no  locking,  as  its  weight  will  keep  it  in 
place. 

4.  We  use  no  wedges  or  other  device  on  the  ends  of  turn-tables  to 
relieve  the  shock  from  locomotives  moving  on  or  off;  the  rail  on  the 
table  is  about  one-half  inch  higher  than  off  the  table,  to  allow  for  the 
deflection;  we  have  no  trouble  with  our  turn-tables. 

Mr.  E.  J.  Blake,  chief  engineer,  Chicago,  Burlington  & 
Quincy  R.  R.,  kindly  sent  the  following  response : 

1.  We  use  split  rails  at  the  ends  of  drawbridges,  rails  from  the  mova- 
ble span,  lapping  on  those  on  the  fixed  span,  one  set  of  rails  being 
lifted  above  the  others  when  bridge  is  to  be  opened. 

I  enclose  blue-print  showing  arrangement  used  at  our  Beardstown 
draw,  which  will  illustrate  this.  No  special  device  other  than  that 
shown  is  needed  to  hold  the  rails  in  position.  At  points  where  draw- 
bridges are  interlocked,  the  rails  are  locked  down  by  bolts  to  prevent 
clear  signal  being  given  while  the  rails  are  elevated. 

2.  We  have  only  five  draw  spans  on  the  C,  B.  &  Q.  proper.  At  four 
of  these  the  ends  are  raised  by  cams  under  the  end  posts  of  the  truss 
or  girder.  These  cams  are  operated  by  the  same  engine  that  swings 
the  draw  at  points  where  draw  is  swung  by  power.  At  two  of  the  five 
bridges,  we  use  hand  power,  and  at  one  of  these  we  have  no  lifting 
arrangement  at  all,  but  the  end  of  the  span  (which  is  a  one  hundred 
and  seventeen  foot  through  girder)  rests  on  rollers,  the  axis  of  the 
rollers  being  parallel  with  the  track.  There  is  very  slight  clearance 
between  the  rollers  and  the  bed  plates  of  the  spans,  and  the  action  is 
similar  to  that  of  a  turn-table. 

3.  At  interlocked  drawbridges,  we  use  a  standard  drawbridge*  lock, 
furnished  by  the  Union  Switeh  &  Signal  company  or  the  National 
Switch  &  Signal  company.  At  some  other  points,  we  have  an  ordinary 
bolt  which  is  operated  from  the  centre  of  the  draw  span.  These  bolts 
are  principally  of  use  to  hold  the  bridge  in  place  until  the  ends  are 
raised,  and  the  rails  are  lowered;  witli  the  span  raised  on  cams  and  the 

/  rails  lapping,  no  additional  lock  is  needed. 

4.  We  do  not  use  wedges,  screws  or  other  devices  under  the  ends  of 
turn-ables.  We  have  discussed  this  somewhat  in  cases  where  we  have 
continuous  track  across  the  table  and  extended  for  some  distance  on 
either  side  and  trains  of  cars  are  switched  over  the  table,  but  have  as 
yet  taken  no  steps  towards  accomplishing  anything  in  this  direction. 

• 
Mr.  Onward  Bates  sent  the  following  reply : 

1.  We  use  a  wrought-iron  bed  plate  fastened  to  a  heavy  cross  tie,  or 
wall  plate,  of  oak,  and  hold  the  end  of  track  rail  by  bolts  and  lugs. 
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2.  We  raise  the  ends  of  drawbridges,  either  with  screws,  or  by  nin- 
ning  them  on  rollers,  or  by  lifting  the  ends  of  the  bridge  with  a  togele- 
jointed  arrangement  at  the  centre,  and  lowering  again  when  the  bridge 
is  closed. 

3.  We  lock  drawbridges,  either  with  latches,  or  with  bolts  operated 
by  springs,  or  by  raising  the  ends  and  lowering  them  over  the  rollers 
on  the  abutments,  which  rollers  also  act  as  expansion  rollers. 

4.  We  do  not  use  wedges,  screws,  or  other  devices  under  the  ends  of 
turn- tables  to  relieve  the  jar.  We  usually  weight  one  end  of  the  table 
so  that  it  has  a  bearing  when  the  locomotive  goes  on,  and  in  going  off 
at  the  other  end  it  comes  to  a  bearing  without  shock,  because  it  tilts 
over  as  soon  as  the  engine  has  passed  the  balancing  point. 

Mr.  A.  Shane  sent  the  following  reply : 

I  have  but  one  drawbridge  on  my  division,  and  that  is  a  short  one, 
being  but  140  feet  long,  and  although  I  have  had  considerable  experi- 
ence in  the  past  with  such  bridges,  yet  none  of  them  are  of  modern 
pattern,  for  heavy,  long  spans. 

I  favor  the  screw.  I  have  never  known  a  wedge  or  eccentric  to  work 
perfectly  satisfactory. 

On  the  span  on  our  road,  the  locking  device  is  a  wrought  bolt,  lj^x4, 
operated  by  a  common  wagon  spring,  and  works  automatically  wlien 
closing.  It  is  fastened  under  the  ties.  A  mortise  casting  is  imbedded 
in  th^  masonry  at  the  centre,  and  the  face  of  pier  lined  with  a  wrought 
plate.  The  bolt  strikes  this  plate,  and  slides  as  the  draw  closes,  until 
th6  bridge  is  in  position,  when  the  bolt  shoots,  and  the  span  is  held 
securely  in  position.  To  open  the  span,  a  chain  is  run  from  this  bolt 
to  the  centre  of  bridge,  where  it  I3  drawn  back  with  a  crank,  and  held 
until  the  draw  moves  off  its  bearing,  which  is  a  ten-inch  roller  under 
each  comer,  which  the  bridge  rolls  on  to  as  it  swings  into  position. 

The  rails  are  seated  in  a  grooved  chair,  and  are  held  more  firmly 
with  a  knuckled  strut  between  the  rails,  which  can  be  lifted  out  by 
catching  it  at  the  centre,  and  i*aising  up,  or  connecting  same  with  a 
rod,  and  working  on  the  principle  of  an  eccentric. 

When  I  say  that,  with  the  exception  of  renewing  one  spring,  there 
has  not  been  a  dollar  expended  on  this  span,  for  lifting  or  locking  it, 
in  twelve  yeai*s,  you  will  conclude  that  that  is  recommendation  enough 
for  use  on  a  small  bridge. 

Our  arrangements  cannot  be  classed  as  modern  ones,  and  they  have 
nothing  but  their  simplicity,  effectiveness,  and  durability  to  recom- 
mend them. 

Mr.  J.  H.  Cummin  sent  very  carefully  prepared  tracings 
(Figs.  6,  7,  8,  9),  showing  the  locking  and  lifting  devices 
of  the  Main  street  drawbridge,  No.  46,  of  the  Long  Island 
Railroad,  built  by  the  Pencoyd  Bridge  &  Construction  com- 
pany in  1890,  with  the  following  infonnation :  The  bridge 
has  been  used  continuously  since  erection,  as  a  single  track 
bridge,  and  has  given  good  satisfaction.  It  i^  operated  by  one 
man,  and  the  time  required  to  open  and  close  bridge,  including 
setting  of  signals,  is  five  minutes  and  forty  seconds,  divided  as 
follows :  Setting  signals,  fifteen  seconds ;  lifting  rail  and  draw- 
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ing  wedges,  one  minute ;  opening  bridge,  one  minute,  forty-five, 
seconds ;  closing  bridge,  one  minute,  thirty-five  seconds ;  set- 
ting wedges  and  lowering  rail,  thirty-five  seconds ;  setting  sig- 
nals, thirty  seconds.      This  time  is  for  using'  slow  gear   for 
turning,  as  two  men  are  required  to  operate  on  fast  gear. 

Mr.  George  W.  Andrews  writes,  that  in  answer  to  the  fourth 
question,  with  reference  to  ends  of  turn-tables,  the  B.  &  O. 
R.  R.  depend  entirely  on  the  pony  wheels  at  ends  of  table,  and 
that  no  wedge  arrangement  is  in  use  on  any  of  them. 

Mr.  G.  J.  Bishop  writes  in  answer  to  the  fourth  question  :  ''We 
do  not  use  wedges  or  screws  under  the  ends  of  our  turn-tables  to 
relieve  the  jar.  Our  fastening  for  turn-tables  is  generally  a  latch 
thrown  with  a  lever.  The  latch  is  about  one  and  a  half  inches 
thick  by  four  inches  wide,  and  runs  in  a  socket,  which  is  set 
in  the  coping  of  the  turn-table." 

Mr.  James  Brady  writes  that  no  wedges,  screws,  or  cushions,  • 
of  any  kind  are  used  on  their  turn-tables,  to  relieve  the  jar  of 
engines  going  on  or  off  of  turn-tables. 

Mr.  T.  H.  Perry,  chief  engineer,  Lake  Erie  &  Western  Rail- 
road, kindly  furnishes  the  information  that  they  do  not  use  any 
wedges,  screws,  or  other  devices,  on  the  ends  of  turn-tables  to 
relieve  the  jar,  when  the  locomotives  go  on  or  ofif  the  tables. 
The  end  wheels  of  the  turn-table  resist  the  jar. 

DISCUSSION. 

President. — A  report  has  been  presented  on  this  subject,  and 
we  would  like  discussion  on  same.  In  this  discussion,  I  would 
like  all  members  who  have  experience  with  drawbridges  and 
turn-tables,  to  take  part  in  the  discussion. 

Mr.  Stannard. — There  is  a  report  from  Mr.  Mallai'd,  and  I 
have  a  drawing  furnished  by  Mr.  Danes,  of  the  Wabash  road, 
showing  device  for  locking  turn-table  in  use  on  his  road,  by  which 
a  turn-table  can  be  locked  before  coming  to  a  dead  standstill.  As 
far  as  drawbridges  are  concerned,  I  have  not  got  a  drawbridge, 
and  therefore  have  got  nothing  to  offer  under  that  head. 

Mr.  Danes. — The  drawing  referred  to  represents  a  new  turn- 
table that  was  recently  put  in.     It  has  a  new  kind  of  a  fasten- 
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ing,  that  works  with  a  shaft,  with  the  leverage  working  at  the 
sides.  It  works  and  fastens  between  the  two  rails,  so  that  a 
man  operating  it  is  not  in  risk  of  getting  hurt.  It  is  a  great 
deal  better  than  the  old  fastener.  This  is  the  first  tura-table 
of  this  kind  that  we  have  put  in  on  the  road,  and  it  is  entirely 
satisfactory. 

Mr.  Cummin. — I  would  like  some  information  as  to  whether 
any  roads  have  on  their  tables  a  device  to  loosen  or  lessen  the 
jar  of  the  engine,  when  it  strikes  the  table  in  going  on  or  off. 

Mr.  Danes. — I  do  not  know  of  any,  such  device,  but  it  seems 
to  me  that  could  be  overcome. 

Mr.  Cummin. — ^It  seems  to  me  the  only  turn-table  is  one  that 
can  be  brought  to  a  dead  stop  before  the  man  locks  it. 

Mr.  Danes. — ^The  table  has  got  to  be  brought  to  a  stop,  and 
the  man  has  got  to  be  pretty  careful. 

Mr.  Cummin. — Where  you  have  a  fastening  with  a  table  that 
can  be  used  to  bring  the  table  to  a  stop,  you  are  bound  to  have 
the  table  out  of  order  all  the  time.  1  have  had  considerable 
experience  in  that  way. 

Mr.  A.  S.  Markley. — About  a  year  ago,  when  at  New  Orleans, 
I  saw  a  good  fastening  operated  with  a  lever  on  the  side  of  the 
engine,  which  seemed  to  work  well.  We  have  but  one  draw- 
bridge on  our  line.  We  have  one  on  the  Wabash  river  that  has 
never  been  locked,  and  oue  on  the  Calumet  river.  They  are 
operated  from  the  engine  on  top. 

Mr.  Berg. — In  answer  to  Mr.  Cummin,  I  will  say  that  I  do  not 
know  of  any  special  device,  but  have  always  heard  that  the 
introduction  of  ties  or  timber  for  the  foundations  of  the  circular 
rail  of  a  turn-table,  is  generally  indorsed,  because  they  are 
more  elastic.  In  other  words,  the  placing  of  a  circular  rail  of  a 
turn-table  on  a  stone  coping  direct,  lias  been  quoted  as  bad 
practice,  for  the  reason  that  it  increases  the  shock  to  the  turn- 
table. I  know  of  no  special  device  to  reduce  the  jar  of  the 
engine  in  going  on  or  off  the  turn-table. 

Mr.  Bates. — I  am  reminded  at  this  moment  of  a  circular  let- 
ter that  was  sent  to  me  some  years  ago  by  a  man  who  is  now 
one  of  our  most  distinguished  engineers,  asking  for  copies  of 
the  plans  in  the  office  where  I  was  employed.     His  letter  stated 
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that  he  wanted  not  only  examples  of  our  good  bridges,  but  es- 
pecially wished  for  the  drawings  of  our  bad  ones  as  well,  be-  i 
cause,  as  he  ingeniously  stated,  he  could  perhaps  learn  more  ' 
from  the  contemplation  of  our  failures  than  our  successes.  I  am 
in  a  better  position  to  advise  you  what  to  avoid  than  what  to 
adopt.  At  a  later  date,  when  I  have  carried  out  some  ideas  on  "*-^ 
the  subject,  which  are  not  yet  developed,  I  may  have  a  draw- 
bridge latch  which  I  can  recommend.  At  the  present  time,  with 
twenty-five*  drawbridges,  thei'e  is  not  one  which  I  consider  en- 
tirely satisfactory  with  regard  to  the  end-locking  apparatus. 
Probably  the  best  of  the  lot  is  a  spring  bolt  which  shoots  in 
place  when  the  bridge  is  closed.  The  objection  to  this  is  that 
the  fastening  receives  a  violent  shock  when  the  bolt  is  shot  in 
place  before  the  bridge  is  at  rest,  and  in  practice  this  shock 
usually  occurs.  We  have  one  bridge  where  the  ends  of  the 
bridge  are  lifted  up  and  dropped  down  on  rollers,  which  act  as 
expansion  rollers  as  well  as  a  lock  to  hold  the  bridge  in  place 
sideways.  I  have  not  furnished  any  plans  of  these  appliances, 
because  it  seems  to  me  there  is  no  place  in  our  publication  for 
plans  unless  they  can  be  recommended  for  adoption. 

Mr.  Riney. — We  use  the  old  method  of  latch  or  the  tie  plate 
and  key  on  turn-tables,  and  the  old-fashioned  methods  on  draw- 
bridges. 

Pi*esident. — I  hope  the  members  that  have  a  satisfactory  de- 
vice for  operating  drawbridge  ends  and  turn-tables,  will  rise  and 
give  us  the  benefit  of  their  experience. 

Mr.  Mclntyre. — We  have  drawbridges  with  mitred  joints. 
The  joints  are  two  feet  long  and  the  neck  of  the  rail  is  filled  out 
to  the  outside,  but  the  track  there  does  not  last  over  two  years. 
On  all  our  turn-tables  we  have  a  latch.  To  overcome  the  jar  on 
them,  we  have  on  some  of  them  stone,  but  the  most  satisfactory 
way  is  timber  under  circular  rail. 

Mr.  J.  H.  Markley. — As  far  as  the  locking  apparatus  is  con-  , 

cerned,  it  works  very  satisfactorily.  When  you  want  to  open  the 
draw  there  are  four  sets  of  rollers,  one  on  each  corner.     They  »   ^ 

raise  on  a  cast-iron  pedestal,  and  when  you  come  to  close  them 
they  roll  against  the  shoulder  on  the  outside  of  the  pedestal.  I 
have  had  a  great  deal  of  trouble  with  rollers  at  the  end  of 
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bridges.  I  use  now  nothing  bat  the  stub  ends,  and  they  have  to 
be  renewed  about  every  three  years.  I  have  been  thinking  some 
of  using  the  miti-e  joint,  but  have  been  afraid  of  expansion  and 
contraction.  If  the  mitre  joint  can  be  used  satisfactorily,  I  will 
adopt  it. 

Mr.  Large. — I  have  never  had  any  experience  with  draw- 
bridges. We  used  to  have  a  couple  of  small  ones  across  the 
canal,  but  they  lasted  only  a  few  years  and  we  abandoned 
them.  As  far  as  turn-tables  are  concerned,  we  utfe  a  bolted 
frame  in  through  the  ties  with  a  bolt  and  slot  in  it.  We  make 
it  so  that  the  levers  run  out  and  push  the  table.  Our  men  are 
admonished  to  be  careful.  This  bolt  makes  a  very  secure 
fastening. 

President. — I  would  like  to  ask  if  any  one  has  turn-tables 
operated  by  steam  or  electric  power,  and  the  locking  device  con- 
nected with  the  same  motive  power? 

Mr.  N.  M.  Markley. — We  use  a  latch  to  hold  it  in  place  after 
the  engines  are  released  from  turning  it  around.  The  rim 
would  catch  and  throw  it  around  when  anything  would  hold  it. 

Mr.  Thompson. — At  Fort  Wayne,  we  have  a  one  hundred 
foot  turn-table  worked  by  steam  engine  at  the  car  shops.  Lock  is 
between  the  rails,  the  old  style.  The  engineer  works  the  whole 
thing.  We  have  had  very  little  trouble  for  five  or  six  years. 
They  hardly  ever  disturb  the  curbing  or  get  off  the  track. 

Mr.  Stannard. — The  laws  of  Missouri  require  us  to  keep  our 
turn-tables  locked  when  not  in  use.  We  use  a  latch,  keeping 
our  tables  locked  all  the  time.  I  think  possibly  that  is  the  best 
arrangement  for  locking. 

Mr.  Eggleston. — We  have  two  drawbridges  on  our  line,  one 
at  Hammond.  That  bridge  is  not  open  more  than  once  or  twice 
a  year,  and  we  have  no  special  device  attached  to  it.  At  Spen- 
cei*ville,  we  have  a  draw  sixty-eight  feet  long.  We  have  a  spe- 
cial device  there  furnished  by  the  Union  Switch  &  Signal  com- 
pany, with  three  levers  attached  at  the  centre  of  the  bridge. 
These  levers  ai'e  interlocked,  similar  to  interlocking  crossing 
levers.  The  first  lever  will  drop  one  signal  to  danger;  that  re- 
leases lever  No.  2,  and  that  lever  will  drop  signal  on  opposite 
end  and  that  releases  lever  No.  3  that  locks  the  bridge  at  the 
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ends.  The  bridge  tender  then  raises  the  ends  of  the  rails  and 
opens  draw.  This  is  a  very  satisfactory  aiTangement,  as  we 
have  connected  with  this  a  signal  protection.  This  arrange- 
ment can  be  seen  in  the  Union  Switch  &  Signal  company's  cat- 
alogue.   - 

Mr.  Berg. — I  wish  to  call  attention  to  a  serial  article  on 
**  Drawbridges  and  Details  of  Drawbridges"  that  has  just  com- 
menced in  the  Engineering  Record.  The  first  issue  was  Octo- 
ber 17,  1896.  This  series  of  articles  bids  fair  to  be  one  of  the 
best  and  most  practical  treatises  on  drawbridges  that  we  have. 
It  is  written  by  Mr.  Charles  H.  Wright  of  the  Edgemoor  Bridge 
works,  Wilmington,  Delaware.  I  understand  the  articles  are 
advance  sheets  from  a  forthcoming  book  on  the  subject.  I 
think  the  details  are  going  to  be  very  elaborately  described  and 
illustrated,  so  that  members  seeking  information  on  this  subject 
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will  be  able  to  get  it. 

Mr.  Cummin. — I  have  been  listening  for  some  device  that 
would  be  better  than  what  is  now  in  use,  but  so  far  the  only 
satisfactory  one  that  we  have,  I  think,  is  the  slide- bar.  We  use 
slide-bar,  and  the  table  has  to  be  brought  to  a  full  stop  before 
they  can  slide  the  bar  in.  When  they  turn  an  engine,  they  have 
to  bring  the  table  to  a  full  stop  before  they  can  slide,  because 
we  do  not  allow  over  one-sixteenth  inch  play.  The  table  is 
brought  to  a  full  stop  before  the  bar  is  slid  in. 

Mr.  Garvey. — I  agree  with  Mr.  Cummin  that  we  must  have  a 
device  that  the  table  must  come  to  a  full  stop  before  being 
locked.  I  have  tried  different  methods,  but  we  are  now  using 
the  old-fashioned  way,  a  key  between  the  rails.  We  have  one 
bridge  with  a  locking  dfevice  of  the  Phoenix  Bridge  company's 
manufacture,  and  this  is  set  down  into  cast-iron  chairs.  The 
engineer  raises  the  ends  of  the  rails  up  three  inches  before  he 
starts  to  turn. 

Mr.  Eggleston. — We  use  the  same  device  as  Mr.  Cummin. 
We  are  a  little  more  liberal,  we  allow  a  quarter-inch  play.  Table 
has  got  to  come  to  a  fall  stop  before  being  locked.     I  think  that  \ 

is  the  only  way  a  table  can  be  taken  care  of. 
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III.  Protection  op  Trestles  from  Fire,  Including  Methods 
OF  Construction. 

REPORT  OF  G.  W.  HINMAN. 

To  THE  President  and  Members  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings: 

Being  a  member  of  your  committee  on  the  subject  of  **  Protection  of 
Trestles  from  Fire,  Including  Metliods  of  Construction/'  after  corres- 
ponding with  Mr.  R.  M.  PecK,  the  chairman  of  your  committee,  and 
being  advised  by  him  that  it  was  doubtful  if  he  would  be  able  to  make 
a  report  on  account  of  pressure  of  business  and  asking  me  to  make  a 
report,  I  submit  the  following: 

I  herewith  hand  you  a  tracing  of  a  trestle-bridge,  which  shows  the 
iron  covering  of  the  parts  of  the  trestle  that  are  most  liable  to  take 
fire  from  passing  engines.  You  will  note  that  I  have  covered  the  caps 
and  rail  joists  with  iron,  these  members  being  the  ones  that  usually 
catch  fire.  I  use  No.  20,  B.  G.,  galvanized  iron,  twenty-five  inches 
wide  for  caps,  and  bend  the  edges  down  on  an  angle  of  forty-five  de- 
grees. This  iron  for  the  cap  is  made  of  two  pieces  twenty-five  inches 
wide  and  seven  feet,  nine  inches  long,  spliced  in  the  centre,  lapping  six 
inches,  using  fiat-head,  soft  iron,  tinned  rivets,  five-sixteenth  of  an 
inch  in  diameter,  three-eighths  of  an  inch  long,  placed  in  the  centre  of 
lap  two  and  one-half  inches  apart.  The  rail  joists  are  covered  in  the 
same  way.  You  will  note  that  on  the  tracing  I  have  three  stringers, 
7x14,  in  each  chord.  This  requires  iron  thirty-three  inches*  wide  to 
cover  them.  The  iron  ought  to  tuni  down  at  leaiBt  five  inches  on  each 
ed^e  of  the  rail  joists.  It  will  use  up  one-balf  inch  in  turning  the  iron 
down.  You  want  to  oi*der  your  iron  eleven  inches  wider  than  the  timber 
you  wish  to  cover.  TJie  splicing  is  the  same  as  on  the  caps.  The  iron 
ifor  covering  the  rail  joists  should  not  be  less  than  ten  feet  long,  and 
should  be  riveted  in  sections  of  three  sheets  each,  and  the  sections 
lapped  six  inches  when  laid  on  the  rail  joists,  and  not  riveted  together, 
to  allow  for  expansion.  The  anchor  bolts  that  go  through  the  ties, 
rail  joists,  and  bolsters  and  the  tie  dowels  will  keep  the  iron  in  place. 

Trestle-bridges  covered,  as  described  above,  cannot  take  fire  from 
passing  engines.  Occasionally  a  tie  may  be  set  on  fire,  but  it  cannot 
communicate  with  the  rail  joists,  and,  consequently,  no  serious  damage 
results  from  it.  Neither  is  there  any  danger  from  fire  caused  by  cin- 
ders dropping  from  ashpans  of  passing  locomotives  lodging  on  the 
caps.  The  iron  is  turned  down  over  the  corner  of  the  side  of  the  cap 
and  rail  joist  on  an  angle  of  forty-five  degrees,  and  anything  that  falls 
upon  either  when  it  slides  off,  is  bound  to  fall  clear  of  everything  con- 
nected with  the  trestle. 

Trestle-bridges,  when  some  portion  of  them  are  on  dry  ground  for  a 
part  of  the  year,  should  have  the  sod  and  grass  cleaned  away  from  the 
bents  a  distance  of  at  least  three  feet,  as  cindern  are  liable  to  fall  from 
a  passing  engine  and  set  the  grass  or  sod  on  fii'e,  which  would  com- 
municate to  the  bents  and  bum  the  trestle. 

Trestles,  in  some  parts  of  the  South,  are  protected  from  fire  by  fitting 
a  plank  between  the  ties  and  closing  the  ends  by  fitting  a  board  be- 
tween the  ties  and  nailing  it  fast  to  the  bottom  plank,  and  filling  the 
space  between  the  ties  with  gravel,  and  covering  the  tops  of  the  ties  at 
least  half  an  inch.  I  think  this  a  very  good  protection  from  fire  if  the 
spaces  are  kept  full  of  gravel  or  sand,  the  gravel  being  best  as  it  is  not 
so  liable  to  be  lost  out  by  the  cracks  between  the  ties  and  the  plank. 
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About  the  only  objection  I  can  see,  is  in  renewing  the  ties  which  wear 
out  first,  as  they  generally  require  two  sets  of  ties  to  one  of  rail  joists, 
and  in  this  case  the  gravel  would  have  to  be  renewed,  but  the  cost  is 
small.  Respectfully  submitted, 

G.   W.   HiNMAN, 

Sup'r  B,  A  B.,  L.  &  JV.  R.  R. 
Evansville,  Ind.,  Oct.  14,  1896. 

DISCUSSION. 

Mr.  Eggleston. — ^We  cover  our  stringers  with  No.  22  galvan- 
ized iron  and  protect  two  or  three  inches  on  the  side  opening. 
That  is  the  only  protection  we  have  on  the  Erie. 

Mr.  Cummin. — ^The  only  protection  we  have  is  a  half  barrel 
of  water  certain  distances  apart.  We  have  never  had  any 
trestle  burned. 

Mr.  Thompson. — We  use  8x18  oak  stringers,  7x10  oak  ties, 
and  12x13x14  oak  cap.     We  scarcely  ever  have  fires. 

Mr.  Danes. — ^We  do  not  have  any  extra  protection.  We 
generally  cover  the  stringers  with  No.  16  galvanized  iron,  lap- 
ping it  over  the  girder,  and  at  the  trestles  we  have  half  barrels 
some  distance  apart,  filled  with  water.  We  have  no  trouble 
with  fires  at  bridges. 

Mr.  Noon. — We  have  no  protection  except  water-barrels 
filled.  If  required,  we  use  an  engine  tank  fitted  with  a  pipe,  or 
have  a  special  engine  if  occasion  should  require  it. 

Mr.  Bates. — ^We  depend  on  the  track  department.  Bridge 
men  only  get  over  the  road  at  irregular  intervals,  while  the 
track  men  see  the  bridges  every  day.  It  is  the  duty  of  the 
track  men  also  to  clear  away  the  grass,  weeds,  and  rubbish  that 
is  liable  to  catch  fire  from  sparks  and  set  fire  to  pile  and  other 
wooden  bridges.  Track  men  also  keep  water-barrels  filled  with 
water  on  all  long  bridges.  We  usually  put  salt  in  these 
water-ban'els  to  keep  the  water  from  freezing,  and  keep  a 
bucket  in  the  bottom   of  each   bari'el  for  use   in   putting  out  ) 

fires.     On   oar  western   lines,  particularly  in   Minnesota   and  / 

Dakota,    we   are   especially   liable    to   have   our  pile    bridges  ' 

burned,    because  it   is   the   custom    to    burn   the   straw  after  i  ' 

threshing  in  the  fall  of  the  year,  and  prairie  fires  are  common.  .  J 

It  is  remarkable  that  we  have  never  had  a  train  accident  due 
to  the  burning  of  a  bridge,  and  the  carefulness  and  vigilance  of 
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oar  track  men  are  very  apparent  in  the  few  cases  of  damage 
to  our  wooden  structures  by  fire. 

Mr.  N.  M.  Markley. — All  has  been  said  that  I  could  say. 
On  long  trestles  we  have  a  barrel  filled  with  water. 

Mr.  Hinman. — I  have  just  made  a  report  that  covers  all  I 
can  say. 

Mr.  Nutting. — The  onl}'  protection  that  we  use  at  this  time 
of  the  year  is,  that  we  clean  up  thoroughly  around  trestles  and 
burn  up  everything  that  is  liable  to  take  fire  from  sparks.  At 
a  few  of  our  larger  trestles,  which  are  more  liable  to  catch  fire, 
we  keep  watchmen  to  see  to  the  water-barrels,  as  an  additional 
precaution. 

Mr.  Berg. — The  question  of  the  protection  of  trestles  from 
fire,  I  think,  could  be  subdivided  into  two  divisions ;  one,  the 
method  of  construction ;  the  other,  the  means  and  appliances  to 
fight  a  fire,  in  case  a  fire  should  take  place.  In  regard  to  the 
methods  of  construction,  it  seems  to  me  the  more  substantially  or 
fire-proof  a  structure  can  be  made,  the  better  it  would  be.  One 
method  that  is  adopted  on  some  roads  for  a  timber  trestle  is 
building  a  solid  fioor  and  covering  it  with  gravel ;  in  other 
words,  a  so-called  gravel-top  trestle.  It  is  a  method  that 
should  be  mentioned  as  probably  a  very  feasible  one  to  pre- 
vent a  ti'estle  from  taking  fire,  and  it  is  used  very  extensively. 
Another  method,  that  is  used  for  the  same  purpose,  is  to  cover 
the  ties  between  the  guard-rail  and  the  rails  proper,  and  then 
between  the  rails  again  with  sheet-iron  or  galvanized  sheet- 
iron.  This  method  I  do  not  think  favorably  of.  Unless  it  is 
well  maintained,  it  will,  after  a  number  of  years,  show  holes 
and  it  will  buckle  up  in  places  and  cost  considerable  for  re- 
newals, and,  unless  it  is  kept  in  good  repair,  it  does  not  pro- 
tect properly.  It  has  also  the  further  disadvantage  that  in 
case  of  a  fire  it  is  very  difficult  to  get  down  to  the  structure 
below  to  get  at  the  fire.  It  also  interferes  with  the  proper 
inspection  of  the  trestle  by  track-walkers  from  above.  I  think 
it  is  an  objectionable  method  of  construction.  The  method  of- 
protection  of  the  vital  parts  of  the  trestle,  that  is,  the  stringers 
and  caps,  as  outlined  by  Mr.  Hinman  in  his  report,  seems  to  me 
to   be   preferable.      It    protects   the    important    parts    of   the 
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trestle,  and  the  fire,  as  he  remarks  in  his  report,  might  spread 
to  the  ties,  but  they  could  be  readily  replaced.  An  individual 
tie  could  be  burned  badly  and  yet  the  rails  would  carry  the 
trains  over.  In  regard  to  a  further  method  of  protection 
from  fire,  such  as  has  been  mentioned  by  a  number  of  mem- 
bers, namely,  cleaning  away  weeds  and  other  matter  around 
the  base  of  the  trestle,  that  is  a  very  good  precautionary  pro- 
tection. There  is  another  point  that  should  be  mentioned ;  that 
is,  the  necessity  and  desirability  of  having  gang-planks  on  the 
outside  of  a  trestle.  I  believe  there  are  lots  of  trestles  that 
are  not  built  this  way,  and  in  case  of  fire  it  is  very  difiScult  to 
get  down  to  the  trestle  in  a  hurry.  This  gang-plank  is  also  of 
advantage  in  i*egard  to  inspections,  and  it  also  is  desirable  to 
allow  ;iien  getting  caught  on  a  trestle  to  get  out  of  the  way  of 
trains,  instead  of  clinging  on  to  the  edge  of  the  caps,  as  they 
often  have  to  do.  Another  feature  is  the  building  of  ladders, 
or  nailing  of  small  strips  on  the  outside  posts  of  the  trestle,  at 
intervals,  so  that  in  case  of  fire  it  can  be  got  at  from  below 
more  quickly.  In  regard  to  means  for  fighting  a  fire,  I  think 
railroad  companies  should  give  more  attention  to  equipping 
their  locomotives  with  fire  hose  or  ordinary  washing-out  hose, 
fitted  up  so  as  to  be  used  as  a  fire  hose.  We  had  a  fire  recently 
on  our  road,  in  one  of  our  yards,  and  out  of  a  large  number  of 
switch  engines  there  were  only  two  at  the  time  in  the  yard  that 
were  equipped  in  that  way  and  that  could  be  used  to  put  out 
a  fire.  It  was  a  freight  car  that  started  to  burn.  That  brought 
home  to  me  the  desirability  of  having  all  locomotives  equipped 
so  that  in  the  event  of  its  being  necessary,  a  locomotive  could 
run  out  on  a  trestle  where  there  was  a  fire  and  extinguish  it. 
The  great  point  in  stopping  a  fire  after  it  has  started  is,  as  all 
the  members  know,  to  get  at  it  quickly  and  stop  it  soon  after 
the  start.  For  this  purpose  I  think  water-barrels  placed  along 
the  trestle  at  frequent  intervals  are  especially  desirable,  but 
there  should  always  be  buckets  in  connection  with  the  barrels, 
preferably  on  the  inside  and  kept  wet,  unless  made  of  metal. 
From  the  limited  experience  I  have  had  or  heard  of  on  the 
roads  I  have  been  connected  with,  in  regard  to  chemical  fire- 
extinguishers,  I  have  come  to  the  conclusion  that  whenever  a 
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fire  breaks  out  the  chemical  fire-extinguisher  is  generally  found 
to  be  out  of  order.  It  does  not  act.  I  have  yet  to  learn  of  a 
fire  on  a  railroad  structure  where  they  worked  successfully.  I 
will  not  say  It  is  always  the  fault  of  the  extinguisher,  as  gen- 
erally such  apparatus  is  allowed  to  deteriorate,  not  having  the 
proper  inspection. 

Mr.  Bishop. — ^We  take  no  special  precautions  against  fire. 
We  keep  weeds  and  grass  cleared  away  from  each  side  of  the 
trestle  for  about  ten  feet. 
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IV.  Local   Stations  for   Small  Towns  and  Villages,  Giv- 
ing Plans  of  Buildings  and  Platforms. 

REPORT  OF  COMMITTEE. 

To  the  Officers  and  Members  cf  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings. 

Your  committee  appointed  od  the  subject  of  **  Local  Stations  at 
Small  Towns  and  ViUages/'  giving  plans  of  buildings  and  platforms 
respectfully  present  the  following  report: — 

On  March  17th,  1806,  a  circular  issued  by  the  committee  was  sent  to 
each  member  of  the  Association  of  which  the  following  is  a  copy: 
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To  the  Members  of  the  Association  of   Railway   Superintendents  of 
Bridges  and  Buildings : 

At  the  last  meeting  of  the  Association,  held  in  New  Orleans,  the 
undersigned  were  appointed  a  committee  to  report  on  the  subject  of 
*  Local  Stations  for  Small  Towns  and  Villages,*  giving  plans  of  build- 
ings and  platforms.  We  believe  that  this  subject  is  of  vital  interest 
to  every  member  of  our  Association,  as  it  is  from  the  station  and  its 
surroundings  that  the  stranger  gets  his  first  impressions  of  a  town  or 
village,  and  first  impressions,  as  you  know,  are  usually  lasting.  In 
looking  over  the  reports  of  out  proceedings,  we  find  that  they  are 
becoming  more  interesting  and  valuable  every  year,  and  if  our  Asso- 
ciation is  to  grow,  this  certainly  should  continue.  We  think  that  you 
will  agree  wiUi  us  that^  this  depends  entirely  upon  thl9  committees 
appointed  and  the  assistance  they  receive  from  the  members;  and  in 
view  of  this  we  ask  you  to  assist  us  in  making  our  report  one  in  which 
we  can  all  take  pride,  and  one  that  will  be  of  great  value  to  our 
members  by  helping  them  in  one  of  the  most  important  branches  of 
our  work. 

This  you  can  do  by  sending  to  the  chairman,  or  any  member  of  the 
committee,  plans  of*  such  stations  on  your  road  as  you  think  are  ap- 
propriate. If  you  can  possibly  send  tracings,  please  do  so,  as  it  will 
save  considerable  expense  and  they  will  be  returned;  but  if  not,  send 
blue  prints  and  tracings  will  be  made.  In  accordance  with  a  resolution 
passed  at  the  last  meeting,  all  reports  have  to  be  in  the  secretary's 
possession  thirty  days  before  the  meeting;  we,  therefore,  ask  that  you 
will  kindly  send  plans,  etc.,  as  soon  as  possible,  so  that  the  committee 
can  make  a  full  and  complete  report  on  the  subject  assigned  them. 

J.  H.  Cummin— L.  I.  R.  R. 
N.  M.  Markley— C,  C,  C.  &  St.  L.  R.  R. 
J.  H.  Marklby— T.  P.  &  W.  R.  R. 
C.  G.  WoRDKN— S.  CaT.  Ry.  Co." 

A  number  of  the  members  responded  by  sending  plans,  and  the 
committee  have  had  tracings  made  of  them  and  now  present  them  for 
your  consideration. 

Plan  No.  1. 

represents  a  frame,  combination  depot  21  feet  x  54  feet  on  the  Buffalo 
division  of  the  Lehigh  Valley  R.  R.,  with  waiting  room,  office,  and 
freight  room  and  8  feet  of  overhang  of  roof  entirely  around  building. 

Plan  No.  2. 

Passenger  station  on  the  Missouri  Pacific  R.  R.,  17  feetx  40  feet, 
with  two  waiting  rooms;  ticket  office  0  feet  x  10  feet. 
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Plan  No.  3. 

Passenger  station  on  the  Missouri  Pacific  R.  R.,  26  feet  x  82  feet, 
with  two  waiting  rooms  17  feet  eight  incites  x  23  feet  10  inches  each; 
office  11  X  15  feet;  baggage  and  express  rooms,  toilet  rooms  with  ven- 
tilating fines  in  the  chimney  are  provided  for  each  waiting  room.  The 
roof  has  8  feet  overhang. 

Plan  No.  4. 

Combination  station  on  Dulutli  &  Winnipeg  R.  R.,  24  feet  x  88  feet, 
with  two  waiting  rooms,  office,  and  large  freiglit  room. 

Plan  No.  5. 

Combination  station  on  Chicago  &  Eastern  111.  R.  R.,  16  feet  x  40 
feet,  with  waiting  room  11  feet  2  inches  x  15  feet;  office  and  freight 
room.  This  station  cost  :i^500.  which  includes  outside  W,  C.  and  coal 
house.  Waiting  room  is  ceilea  with  hard  pine  and  all  sash  hung  with 
weights.    Telegraph  table,  shelves,  etc.,  of  quartered  oak. 

Plan  No.  6. 

Track  elevation  and  Hoor  plan  of  passenger  station  on  111.  Centi*al 
R.  R.,  20  feet  x  76  feet,  with  two  waiting  rooms,  baggage  and  freight 
room.  A  special  feature  of  the  plan  is  a  vestibule  adjoining  theoiSce 
for  trainmen^s  use  while  getting  ordera. 

Plan  No.  7. 

Combination  depot  on  Union  Pacific  R.  R.,  20  feet  x  50  feet  with 
waiting  room,  office,  and  freight  room;  also  sleeping  room  for  agent 
8  feet  X  8  feet.  Floor  plan  shows  arrangement  for  outside  toilet  rooms 
and  coal  house. 

Plan  No.  8. 

Passenger  station  on  the  Southern  California  R.  R.,  with  freight 
house  and  shed  adjoining.  The  two  buildings  are  connected  at  the 
roof,  giving  a  cool  passage  way  between,  where  seats  are  stationed. 
This  arrangement  is  made  fof  the  comfort  of  the  passengers,  as  in  this 
climate  a  stove  is  needed  only  a  few  days  in  the  year.  The  open  shed 
at  the  end  of  the  freight  house  is  for  the  convenience  of  fruit  packers 
in  packing  and  shipping  their  stock.  The  location  of  the  ticket  office, 
giving  both  an  outside  and  inside  door,  makes  it  convenient  for  agent 
to  transact  business  with  the  public. 

Plan  No.  0. 

Frame  passenger  station  16  feet  x  26  feet  on  the  Elgin,  Joliet  & 
Eastern  R.  R.,  showing  elevation,  section,  and  floor  plan.  Platform 
16  feet  wide  and  200  feet  long. 

Plan  No.  10 

gives  elevation  and  floor  plan  of  combination  depot  on  the  same  road, 
28  feet  x  64  feet  6  inches. 

Plans  No.  U  and  No.  12. 

(combination  depots  on  the  L.  E.  <&  St.  Louis  R.  R.,  one  18  feet  x  50 
feet  and  the  other  18  feet  x  48  feet.  Passenger  platform  16  inches 
above  the  rail  and  3  feet  from  outside  of  rail  to  edge  of  platform. 
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Plan  No.  13. 

Passenger  station  at  Colorado  Springs  on  the  U.  P.  D.  &  G.  R.  R., 
showing  elevations  and  floor  plan.  The  waiting  rooms  are  conveniently 
arranged  with  toilet  rooms  to  each  and  10  feet  x  10  feet  baggage  room 
in  rear  of  station. 

Plan  No.  14. 

Standard  combination  station  No.  2  on  tlie  Chesapeake  &  Ohio 
R.R.,  showing  front  and  end  elevation,  section,  floor  plan,  and  general 
lay-out  of  platforms.  Frame  depot  with  brick  foundation  and  plat- 
form built  on  brick  piers  with  6  in.  x  8  in.  sleepers,  4  in.  x  8  in.  string- 
ers, and  2  in.  plank. 

Plan  No.  15. 

Frame  passenger  station  on  the  Pennsylvania  Line,  West  of  Pitts- 
burgh, 21  feet  X  70  feet;  showing  front  and  East  elevation  and  floor 
plan.  The  elevations  show  a  neat  and  tasty  design  and  the  floor  plan 
is  well  ari*anged  for  the  convenience  and  comfort  of  passengers,  giving 
two  waiting  rooms  and  large  toilet  rooms  for  both  sexes,  with  baggage 
room  12  feet  x  20  feet. 

Plans  No.  16  and  No.  17. 

Showing  elevations  and  plans  of  two  brick  and  stone  stations  on  the 
C,  C,  C.  <fe  St.  L.  K.  R.,  one  at  Soutli  Side,  Ohio,  the  other  at  Home 
City,  Ohio.  These  stations  are  designed  entirely  different  from  the 
general  run  of  railroad  depots  and  present  a  beautiful  and  attractive 
appearance,  and  with  the  general  lay-out  of  the  floor  plans,  will  attract 
attention  at  once.  For  a  village  station  it  would  be  difficult  to  improve 
on  them. 

Plans  No.  18  and  No.  19 

give  elevations  and  floor  plans;  a  frame  station  at  Richmond,  Ky.,  on 
the  Louisville  &  Nashville  R.  R.  Station  is  75  feet  long,x  32  feet  deep 
at  the  deepest  portion.  The  elevations  show  a  great  deal  of  taste  and 
care  in  design,  and  the  floor  plan  is  well  laid  out.  There  is  one  pecu- 
liarity in  this  plan,  inasmuch  as  it  has  three  waiting  rooms,  one  each 
for  men  and  women  and  one  for  colored  people,  which  makes  it  quite 
different  from  those  in  other  sections  of  the  country.  The  rooms  are 
large  and  airy  and  the  entire  plant  convenient  for  station  agent's 
duties.  The  tBuilding  is  covered  with  slate.  The  platforms  are  built 
6  inches  above  the  top  of  rail  and  4  feet,  6  inches  from  centre  of  track 
to  edge  of  platform. 

Plan  No.  20. 

Plan  of  modifled  depot  No.  1  as  used  on  the  Chicago,  R.  I.  &  Paciflc 
R.  R.  Frame  building  22  feet  x  65  feet  x  12  feet  high;  shingle  roof, 
one  waiting  room,  office,  two  living  rooms,  and  freight  room.  This 
class  of  depot  is  used  at  small  villages  and  costs  as  follows:  Founda- 
tion, $107.60;  depot,  $1,105.00;  painting,  $128.61;  platform,  $130.67; 
total  cost,  $1,561.38.  Platforms  in  front  and  at  ends  of  depot  2  in. 
plank;  the  balance  along  track  is  two  stringers  set  on  edge,  8  feet  out 
to  out.  ^  in.  rod  and  cast  washers  every  8  feet  fllled  in  with  cinders 
and  well  rolled.    Two  in.  wood  platform  costs  10c.  per  sq.  foot. 

Plan  No.  21. 

Shows  brick  and  stone  depot  26  feet  x  88  feet  on  the  same  road. 
Slate  roof,  two  waiting  rooms,  expresa  and  baggage  rooms,  and  two 


108 

toilet  rooms.  This  style  of  station  is  used  In  towns  of  8,000  to  5,000 
population  and  costs  $7,500,  using  a  vitrified  brick  platform,  stone 
curbing  costing  about  5c.  per  sq.  foot  on  the  flat  and  7)^c.  on  edge, 
curbing  4^  in.  thick,  80  in.  deep,  25c.  per  lineal  foot.  The  ground  is 
excavatea  tlie  necessary  depth,  well  rolled  with  2,200  pound  roller,  then 
filled  with  4  in.  of  sand.  The  sand  is  leveled  off  with  straight  edgd, 
the  brick  then  laid  and  rolled  with  the  same  weight  roller.  Joints 
well  broomed  with  sand  for  one  week  after  platform  is  laid.  This 
platform  gives  good  satisfaction. 

Plan  No.  22. 

Frame  combination  depot  at  King's  Creek,  Ohio,  on  the  N.  T.,  L.  £. 
&  W.  R.  R.    Building  16  feet  x  40  feet  with  slate  roof  and  costs  $1,200. 

Plan  No.  28. 

Frame  passenger  station  on  the  same  road  21  feet  x  43  feet  with  two 
waiting  rooms  and  commodious  office.  The  elevations  present  a  neat 
appearance  and  the  cost  of  the  building  with  slate  roof  is  $1,800. 

Plan  No.  24 

fives  elevations  and  floor  plans  of  a  fourth-class  frame  station  on  the 
hila.  &  Reading  R.  R.  These  stations  were  designed  by  our  esteemed 
member,  Mr.  John  Foreman,  twenty-seven  years  ago,  and  have  been  in 
constant  use  with  very  little  repairs  since  that  time.  They  are  con- 
veniently arranged  for  business,  at  the  same  time  giving  the  agent  a 
comfortable  home  of  six  rooms. 

Plan  No.  26 

shows  plan  and  elevations  of  a  frame  combination  station  at  South 
Ottumwa  on  the  Wabash  R.  R.  The  building  is  20  feet  x  58  feet,  with 
bay  on  each  side.  The  elevations  present  a  neat  appearance  and  an 
octagon  tower  extends  above  the  ridge  of  roof.  It  is  ceiled  inside 
with  long  leaf  yellow  pine  and  finished  in  hard  oil.  The  agent  can 
get  to  any  part  of  the  building  direct  from  his  office.  The  section 
shown  gives  a  good  idea  of  the  inside  finish  and  trim.  The  cost  of 
building,  including  platform,  is  $1,659.85. 

Plan  No.  26 

shows  elevations  and  ground  plan  of  a  frame  combination  depot  on 
the  Wabash  road  of  larger  size.  The  building  is  22  feetx  150  feet  with 
several  breaks.  The  elevations  are  drawn  with  a  ffreat  deal  of  taste 
and  command  attention,  the  roof  being  surmountea  by  a  neat  tower. 
The  floor  plan  is  well  arranged,  giving  a  large  amount  of  room  for  the 
different  purposes  for  which  they  are  intended.  The  waiting  rooms 
are  provided  with  toilet  rooms  and  the  a^ent*s  office  is  up  to  all 
requirements.  Separate  rooms  are  given  for  baggage  and  express,  and 
the  building  as  a  whole  is  fitted  for  the  business  of  a  large  town.  The 
inside  finish  is  yellow  pine  finished  in  hard  oil  and  the  cost  of  build- 
ing, without  platforms,  is  $8,554.27. 

Plan  No.  27 

gives  elevations,  section,  and  fioor  plan  of  a  small  standard,  combina- 
tion depot  on  the  Wabash  R.  R.,  16  feet  x  56  feet,  showing  the  con- 
struction of  the  platforms,  which  are  made  of  old  bridge  timbers.  This 
depot  has  the  same  inside  finish  as  the  others  and  costs,  without 
platforms,  $1,095.45. 
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Plan  No.  28. 

Elevations  and  plan  of  a  small  passenger  station  on  the  Boston  <fe 
Maine  R.  R.,  at  Seabrook.  There  is  but  one  waiting  room,  but  con- 
venient toilet  rooms  are  provided,  together  with  a  baggage  room. 

Plan  No.  29. 

Blevations  and  plan  on  the  same  road  at  Walnut  Hill,  Mass.,  of 
somewhat  similar  design  as  No.  28. 

Plan  No.  80. 
Elevations  and  plan  of  similar  design  at  Sonapee,  N.  H. 

Plan  No.  81. 

Floor  plan  and  photograph  of  frame  station  at  West  Manchester, 
Mass.  The  arrangement  is  good  and  it  is  evident  that  the  building  is 
in  an  exposed  situation  by  the  number  of  radiators  necessary  to  Iceep 
it  warm. 

Plan  No.  82. 

Front  elevation  of  brick  and  stone  station  being  erected  at  Man- 
chester, Mass.,  by  the  Boston  &  Maine  R.  R. 

Plans  No.  33  and  No.  34 

show  front  and  rear  elevations  and  floor  plans  of  two  stone  stations 
on  the  Southern  Pacific  R.  R.,  at  San  Carlos  and  Los  Guilncos.  These 
plans  are  worthy  of  the  attention  of  every  member  of  the  Association, 
as  the  designs  are  about  perfect,  not  only  In  the  effect  of  the  elevations 
but  lUso  l^e  arrangements  for  the  comfort  of  the  public. 

Plan  No.  35 

gives  elevations,  section,  floor  plan  with  section  showing  stationary 
cases  and  closets  in  agent's  office  of  a  frame  passenger  station  on  the 
Toledo,  Peoria  &  Western  R.  R.,  20  feet  x  00  feet,  10  inches,  with  two 
waiting  rooms  and  office;  also  showing  construction  of  platforms. 

Plans  No.  36  and  No.  37 

show  elevations,  floor  plans,  and  sections  of  two  frame  combination 
depots  on  the  same  road;  one  18  feet  x  54  feet  and  the  other  14  feet  x 
88  feet,  4  inches,  giving  interior  details  and  also  construction  of  plat- 
forms. 

Plan  No.  38. 

Elevations,  floor  plan,  and  section  of  brick  depot  at  Glen  Cove, 
Long  Island.  The  outside  finished  with  washed  brick  laid  in  red 
mortar.    Rubbed  bluestone  sills  and  trimmings:  tile  roof  with  copper 

flutters  and  leaders.  The  under  side  of  overhang  of  roof  and  the 
nterior  of  building  finished  with  narrow  yellow  pine  on  which  is  one 
coat  of  wood-filler  and  two  coats  of  spar  varnish.  The  platforms  are 
concrete,  running  entirely  around  the  building  and  400  leet  along  the 
track.  On  each  end  of  the  passenger  platform  Is  a  raised  baggage 
platform  13  feet  x  26>  feet,  level  with  the  car  fioor.  These  baggage 
platforms  are  built  at  all  stations  on  this  road  to  facilitate  the  hanoling 
of  baggage  and  express,  which  is  very  heavy  during  the  summer 
months.  The  cost  of  this  station  with  platforms  complete  was  $0,786.- 
34. 
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Plak  No.  89. 

Brick  station  at  Oakdale,  L.  I.  A  two  story  structure  with  living 
rooms  for  the  agent.  Inside  finish  three  coats  plaster  painted  a  light 
terra-cotta  color.  The  platforms  at  this  station  are  wood ;  3  in.  z  8  in. 
yellow  pine  stringers  resting  on  chestnut  posts  set  3  feet  in  the  ground 
and  6  feet  centres.  The  strmsers  are  laia  3  feet  centres  and  i^  in.  to 
2  in.  yellow  pine  used  for  planking.  High  baggage  platforms  are 
placed  at  eacn  end. 

The  committee  feel  that,  in  the  above  list  of  stations,  the  members 
of  the  Association  have  haid  placed  before  them  lists  that  will  repay 
them  if  they  are  carefully  studied,  but  at  the  same  time  we  regret 
that  the  members  sending  in  plans  did  not  go  more  into  the  style  and 
construction  of  platforms  and  also  the  cost  of  the  buildings  sent  in. 
We  have  no  doubt,  however,  that  this  part  can  be  fully  brought  out 
in  the  discussions  of  this  report. 

Respectfully  submitted, 

J.  H.  Cummin, 
K.  M.  Marklbt, 
J.  H.  Makklet, 

C.  G.  WOBDEN, 

CammiUee, 
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DISCUSSION. 

President. — ^A  very  able  report  ba49  been  made  on  this  subject. 
We  are  now  ready  for  discussion. 

Mr.  Stannard. — I  do  not  think  I  can  add  anything  to  what 
has  been  so  well  expressed  by  the  committee  in  their  report, 
which  is  very  complete.  There  is  only  one  thing  which  I  would 
mention  that  might  provoke  some  discussion,  and  that  is  as  to 
whether  a  platform  should  l>e  constructed  of  concrete  or  brick. 
I  think  the  day  is  coming  when  we  shall  have  to  use  one  or  the 
other.  I  think  the  day  for  plank  platforms  at  all  important  sta- 
tions is  forever  gone. 

Mr.  Bishop. — At  all  our  large  stations,  we  are  adopting  the 
use  of  vitrified  brick.  I  will  give  you  a  statement  of  the  cost 
of  a  brick  platform  I  laid  at  Topeka : 

2302  sq.  ft.  of  brick,  laid  on  the  flat;  4}i  brick 

per  so.  ft. ;  costing $3.25     per  100  sq.  ft. 

Labor  and  sand  . 1.62>^  '' 

Including  curbing  and  grading         ...  8.18  *' 

Laying  5759  sq.  ft.  of  brick,  on  edge,  7.6  brick 

per  so.  ft.,  cost  of  brick      .  per  100  sq.  ft.    $5.49 

Cost  of  labor  and  sand *'  1.75 

$7.24 
With  curbing  and  grading        ....  *'  $10.45 

Cost  of  347  lineal  feet  of  curbing  stone,  8' in. 
thick,  42  in.  deep. 

Cost  of  stone IIX  <^- 

Cost  of  cutting  stone 14>^  c. 

Cost  of  setting  stone lOX  c. 

Total 86  c. 

A  brick  platform  should  have  about  one-fourth  of  an  inch  fall  in 
twelve  inches  for  draina^^e.  At  our  small  stations,  we  are  doing  away 
with  all  wooden  platforms  thai  we  can,  and  all  extensions  we  make 
out  of  cinders,  using  two  wooden  stringers,  and  rods,  making  them 
eight  to  twelve  feet  in  width. 

Mr.  Riney. — At  our  station  buildings,  we  use  plank  plat- 
forms, and  we  use  both  sills  and  joists,  sills  8x10  and  joists 
3x8  and  3  x  10,  pine.  Our  platforms  are  built  so  as  to  clear  the 
ends  of  the  ties. 

Mr.  Bates. — We  use  brick  in  a  great  many  cases.     We  set 
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oar  curbing  at  the  ends  of  the  cross  ties,  and  the  edge  ot  the 
platform  at  the  height  of  the  top  of  the  rail. 

Mr.  Cummin. — It  seems  to  me  we  are  losing  sight  of  one  part 
of  this  report  entirely.  We  are  leaving  the  buildings  alone  and 
are  keeping  right  to  the  platform  question.  I  would  like  to  hear  a 
little  discussion  and  get  the  sentiment  of  the  members  of  this 
■association  in  regard  to  the  buildings  themselves,  as  to  the  num- 
ber of  waiting-rooms,  etc.  I  noticed  in  nearly  all  cases  where 
plans  were  sent  to  me  for  the  preparation  of  this  report,  that  the 
buildings  had  from  two  to  three  waiting  rooms.  There  were  some 
few  that  had  three  rooms,  and  those  that  bad  were  in  some  of 
the  Southern  states  where  there  is  an  extra  waiting-room  for  the 
colored  people.  I  may  be  wrong,  but  it  seems  to  me  that  in  a 
small  village  or  town,  one  waiting-room  is  sufficient.  I  am  an 
advocate  of  the  single  waiting-room  at  a  depot  for  a  small  place. 
When  I  first  became  connected  with  the  Long  Island  road  some 
years  ago,  it  did  not  make  any  difference  how  small  a  place  was, 
there  had  to  be  two  waiting  rooms,  one  for  the  men  and  one  for 
the  women.  No  matter  what  time  of  day  or  evening  you  went 
into  the  men's  waiting-room,  you  would  always  find  a  number 
of  loungers  lying  around  thei'e  talking,  smoking,  etc.  The 
ticket  office,  as  a  rule,  was  placed  between  the  two  waiting- 
rooms.  From  the  ticket  office  you  could  hear  what  was  going 
on  in  the  rooms.  I  consider  this  a  detriment  to  any  small  town 
or  village.  We  have  done  away  entirely  with  the  double  wait- 
ing-i*oom.  We  make  one  waiting-room  do  for  all,  and  we  allow 
no  lounging  around  that  room,  and  no  smoking  in  the  waiting- 
room.  This  plan  has  worked  very  successfully.  We  have 
sheds  at  the  end  of  the  depot,  and  if  a  man  wants  to  smoke  he 
is  at  perfect  liberty  to  go  outside  and  smoke,  but  we  allow 
nothing  of  that  kind  in  the  station.  In  regard  to  platforms,  the 
majority  are  plank.  We  have  some  concrete  platforms, 
and  personally  I  am  highly  in  favor  of  them.  Our  platforms 
are  ten  inches  above  the  rail,  but  in  regard  to  the  height  of  the 
platform  above  the  rail,  it  seems  to  me  that  the  whole  question 
hinges  on  how  high  the  bottom  step  of  your  car  is  above  the 
rail.  I  noticed  on  a  number  of  roads  that  the  cars  have  extra 
steps  on.     Of  courae  that  would  make  a  difference,  but  it  seems 
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to  me  the  height  of  the  platfoi*m  should  be  gauged  by  the  steps 
of  the  car,  so  that  in  walking  down  from  the  ear  the  riser  from 
the  bottom  step  to  the  top  of  the  platform  should  be  equal  to  the 
risers  of  the  car.  I  think  you  will  agree  with  me,  if  you  are 
going  down  a  flight  of  stairs,  and  there  is  a  riser  in  those  stairs 
different  from  the  others,  the  jar  will  be  considerable,  and  I 
think  that  is  a  thing  that  should  be  looked  after.  The  correct 
rise  and  height  of  the  platform  should  be  seen  to,  so  that  there 
will  be  uniformity  throughout.  Mr.  Cummin  then  cited  a  case 
that  had  come  under  his  own  observation,  where  the  track  had 
been  raised  at  a  depot  platfoi*m,  causing  such  a  lack  of  unifor- 
mity in  the  platforms  that  passengers  stumbled,  and  he  was 
obliged  to  go  to  work  and  re-aiTange  the  platform  so  as  to  pre- 
vent a  continuation  of  the  stumbling  referred  to. 

Mr.  Bei*g. — I  would  like  Mr.  Cummin  to  carry  on  the  discus- 
sion of  the  single  waiting-room  depots,  and  explain  how  the 
toilet  rooms  are  arranged. 

Mr.  Cummin. — In  all  small  places  the  toilet  rooms  are  sepa- 
rate trom  the  station.  In  some  depots  we  have  toilet  rooms. 
The  women's  toilet  opens  from  the  waiting-room,  and  the  men's 
from  the  outside  of  the  building. 

Mr.  Aaron  S.  Markley. — Our  road  at  Hmaii  towns,  and  at  a 
great  many  of  the  latter  ones,  has  only  one  waiting-room. 
The  height  of  the  platform  is  four  inches  above  the  rail.  We 
use  cinders  at  small  stations,  thus  doing  away  with  the  plank 
altogether  for  platforms,  using  old  stringers  for  curb.  At 
larger  stations,  we  put  in  three  inches  of  crashed  stone  on  top 
of  cinders,  and  find  that  this  allows  the  handling  of  freight 
with  trucks  very  nicely  after  once  packed.  The  only  objection 
to  that  kind  of  a  platform  is,  in  wet  weather  the  material  will 
stick  to  the  shoes,  and  it  is  carried  into  the  house.  At  our 
small  stations,  where  the  ticket  office  and  the  waiting-rooms  ai^ 
in  one,  one  stove  answers  for  both  rooms,  waiting-room  and 
office,  by  having  wire  screen  in  pai*tition  opposite  stove  to  pre- 
vent it  from  catching  fire,  and  partition  made  of  slats  so  that 
heat  will  circulate  over  the  two  rooms. 

Mr.  J.  H.  Travis. — In  regard  to  the  eonstniction  of  waiting- 
rooms  at  depots.     On  all  Southern  lines,  it  is  necessary  to  have 
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at  least  two ;  we  have  got  to  have  a  white  and  a  colored  waiting- 
room.  I  believe  it  is  the  same  pretty  much  in  all  the  Southern 
states,  Mississippi  particularly.  It  is  somewhat  different,  of 
couse,  in  the  case  of  waiting-rooms  on  Southern  roads,  such  as 
the  Illinois  Central  and  other  roads  in  the  South,  than  it  is  on 
the  Long  Island  road.  I  think  the  elevated  platform  is  by  far 
the  safest  and  easiest  of  access.  We  have  been  running  express 
trains  since  the  beginning  of  the  World's  Fair,  and  have  not 
had  an  accident  of  any  kind.  We  can  load  and  unload  pas- 
sengers in  one  sixth  of  the  time  that  we  could  in  any  other  way. 
Our  standard  for  outside  station  platforms  is  three  inches  above 
the  top  of  the  rail.  The  safest  and  best  platform  is  that  level 
with  the  top  of  the  rail,  not  to  exceed  three  inches  anyhow.  I 
would  prefer  level  with  the  top  of  the  rail.  We  have  not  any 
standard  depot,  but  our  depots  are  constructed  very  similar  to 
each  other.  They  ai*e  built  to  meet  the  requirements  of  those 
they  are  intended  to  accommodate.  At  quite  a  number  of  our 
stations,  including  the  majority  of  the  whole  line  between  the 
Ohio  and  the  Mississippi  rivers,  we  have  the  passenger  stations 
on  one  side  of  the  track  and  the  freight  depot  on  the  other  side. 

The  passenger  platform  is  generally  on  the  opposite  side  of 
the  ti-ack  fix>m  the  general  business  poition.  We  have  two 
waiting-rooms  at  our  regular  passenger  stations;  the  ticket 
office  is  in  front  with  a  bay-window,  and  generally  an  opening 
between  the  two  rooms.  The  ticket  and  toilet  rooms  are  sepa- 
rated by  a  partition  clear  up  to  the  ceiling.  The  ticket  office  is 
in  front,  and  right  opposite  to  that  would  be  the  toilet  room. 
I  find  this  is  as  convenient  as  any.  At  our  smaller  stations 
north  of  the  Ohio  river,  there  is  just  one  waiting-room.  The 
depots  here  are  a  sort  of  combination,  transacting  both  freight 
and  passenger  business,  doing  away  with  the  necessity  of  a 
freight  depot  on  the  opposite  side  of  the  track.  These  depot 
platforms  are  three  inches  above  the  top  of  the  rail,  principally 
constructed  of  brick  and  concrete. 

Mr.  Yereance. — I  do  not  know  that  I  can  add  much  to  what 
has  already  been  said.  Our  stations  ai-e  the  ones  originally 
built  for  the  line  and  are  of  several  standard  classes,  designed 
to  meet  the  needs  of  the  communities  they  sei've.     Our  smallest 
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statiouB  have  but  one  waiting-room ;  those  of  the  larger  classes 
have  two  waiting-rooms,  but  for  some  reason  the  separating 
partition  does  not  reach  to  the  ceiling,  and  communication 
between  these  rooms  is  had  by  means  of  swing  doors.  In  the 
latter  cases,  of  course,  we  have  to  prohibit  smoking  in  the  men's 
room,  and  if  smoking  is  prohibited,  I  do  not  see  but  one  room 
will  answer  all  purposes.  When  there  are  the  two  rooms,  I 
have  found  that  the  privileges  of  the  men's  room,  especially  in 
small  towns,  are  very  apt  to  be  abused  by  those  who  have  not 
the  slightest  claim  on  the  company  to  consideration.  In  coun- 
try places  we  have  the  toilet  accommodations  outside  the  station 
building;  in  larger  communities  we  have  tlie  entrance  to  the 
men's  toilet  room  outside,  but  entrance  to  the  women's  toilet 
room  from  their  waiting-room.  Concerning  station  platforms, 
we  are  in  favor  of  filling  from  the  level  of  the  bottom  of  the 
ties  with  cinders,  up  to  a  height  of  two  or  three  inches  from  the 
top  of  the  rail,  and  filling  up  to  top  of  rail  with  stone-dust  di*ess- 
ing.  This  makes,  where  it  is  packed  hard,  a  very  desirable 
substitute  for  a  platform.  Of  course,  in  stormy  weather,  while 
this  material  is  loose,  there  will  be  more  or  less  of  it  tracked 
into  the  station,  making  the  floor  dirty  and  marring  its  finish. 

Mr.  Cummin. — We  had  high  platforms  on  the  Long  Island 
road  for  sixteen  years.  We  tried  them  in  every  conceivable 
way,  but  were  glad  to  abandon  them.  On  a  division  of  about 
fourteen  miles,  the  platform  accidents  amounted  to  more  than 
the  entire  system  three  times  over.  A  high  platform  will  do 
very  well  for  an  elevated  road,  but  it  does  not  answer  on  a 
regular  road,  where  you  are  running  local,  express,  and  all 
classes  of  trains.  I  claim  from  experience  that  it  is  the  most 
dangerous  platform  that  has  ever  been  built,  especially  if 
you  happen  to  have  your  station  on  a  curve,  which  sometimes 
happens  to  be  the  case.  This  subject  was  discussed  about  a 
year  ago  in  the  Railicay  A(je^  but  the  subject  did  not  last  quite 
as  long  as  I  had  hoped  it  would.  It  dropped  very  suddenly. 
I  wrote  an  article,  I  believe,  at  that  time,  and  I  was  in  hopes, 
as  I  knew  our  friend,  Mr.  Travis,  was  starting  in  on  the  high 
platform  question,  that  he  would  go  for  me,  but,  though,  like  a 
good  soldier,  I  did  not  fire  off  the  whole  of  my  ammunition. 
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reserving  a  little  for  later  use,  I  did  not  hear  from  them  after 
that. 

Mr.  Travis  said,  in  answer  to  a  question  addressed  by  Mr. 
Yereance,  that  when  he  used  the  term  ^'  express,"  he  meant  to 
make  it  understood  that  they  had  two  distinct  services  into  and 
out  of  Chicago.  They  had  a  local  station  and  an  express  sub- 
urban service.  Their  local  suburban  trains  stopped  at  all  sta- 
tions ;  their  express  suburbans  did  not.  An  express  suburban 
would  run  from  Van  Bnren  St.  to  Hyde  Park  without  stopping, 
and  the  local  suburban  would  stop  every  three  or  four  blocks. 
The  platforms  on  the  cars  of  these  trains  are  so  constructed 
that  they  are  about,  on  either  side  of  the  car,  eleven  inches  wider 
than  the  car  itself  from  the  width  of  the  platform.  The  plat- 
form is  five  feet,  six  inches  from  the  centre  of  the  track  and  is 
about  two  feet,  four  inches  high.  The  distance  between  the 
end  of  the  extended  portion  of  the  platform  of  the  car  and  the 
face  of  the  elevated  platform  would  be  about  six  inches.  We  do 
not  use  the  elevated  platform  throughout,  but  only  in  connection 
with  our  suburban  business.  On  Chicago  Day  we  carried  758,000 
people  going  to  and  from  the  World's  Fair,  without  a  single 
accident.  The  only  accidents  we  have  had  with  our  elevated 
platform  have  been  due  to  people  running,  trying  to  catch  a  train, 
or  with  smart  Alecks  getting  off  before  the  train  stopped.  (Mr. 
Travis  then  explained  in  detail  the  suburban  train  service  of  the 
Illinois  Central,  how  same  was  run  during  the  World's  Fair,  the 
time  between  the  running  of  trains,  the  stoppages  made,  the 
places  where  made,  the  methods  employed  for  the  protection  of 
the  numerous  passengers  handled,  and  concluded  as  follows :) 
We  adopted  every  extra  precaution  we  could  to  insure  safety 
in  the  way  of  making  repairs  and  doing  work  around  terminals. 
I  have  made  an  effort  to  have  every  employ^  carefully  watch 
and  not  leave  anything  on  any  of  the  elevated  platforms  that 
might  be  considered  in  the  nature  of  an  obstruction  or  cause  an 
accident,  and  I  have  gone  so  far  as  to  say  to  the  employes  that 
if  they  saw  anything  that  was  wrong  after  their  working  hours, 
such  as  a  piece  of  stick  or  bolt,  or  anything  of  that  kind,  in  any 
place  where  there  was  the  least  liability  of  accident,  to  stop  and 
take  it  away,  and  that  I  would  be  glad  to  i*eward  them  liberally 
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for  so  doing.  We  left  uo  stone  unturned  to  prevent  even  the 
smallest  accident  from  occurring. 

Mr.  Travis  said,  in  answer  to  a  question  addressed  by  Mr. 
Yereance,  that  it  was  only  for  their  quick  sei-vice  and  suburban 
travel  that  they  had  the  high  platforms. 

Mr.  Cummin. — I  would  like  to  ask  Mr.  Travis,  if  those  cars 
that  he  has  referred  to,  are  not  open  cars  where  the  passengers 
can  unload  themselves.  The  reason  I  ask  that  question  is  this, 
some  of  the  members  here  are  not  used  to  open  cars,  and  any 
one  having  experience  knows  that  with  open  cars  you  can 
unload  an  entire  car  in  the  same  time  you  would  unload  five 
people  out  of  an  ordinary  car. 

Mr.  Travis  replied  in  the  affii-mative. 

Mr.  Berg. — I  think  this  question  of  high  versus  low  plat- 
foims  bears  about  the  same  relationship  to  the  work  of  our 
association  as  the  much  discussed  question  of  the  best  splice 
bars  inthe  Roadmasters'  association,  a  number  of  whose  meetings 
I  have  attended.  It  comes  up  periodically  and  produces  quite 
a  discussion.  Mr.  Yereance's  question,  when  properly  under- 
stood by  Mr.  Travis,  brought  out  this  valuable  point,  namely, 
that  they  (the  Illinois  Central  railroad)  make  a  distinction  in 
favor  of  the  high  platforms  for  their  suburban  trains  and  low 
platforms  for  their  regular  through  trains. 

Mr.  J.  P.  Snow  forwarded  the  following  written  discussion : 

The  almost  universal  practice  at  present  on  the  Boston  So  Maine 
Railroad  is  to  make  passenger  stations  with  one  waiting-room  onlv. 
This  applies  to  large  as  well  as  small  stations.  This  room  is  genei'ally 
made  to  occupy  one  end  of  the  building, — that  looking  towards  the 
principal  approach  to  the  depot  from  the  village  or  city.  This 
arrangement  is  liked  much  better  by  every  one  than  the  old-fashioned 
style  of  separate  or  semi-detached  rooms.  In  our  very  largest  city 
stations,  smoking  rooms  are  sometimes  provided,  but  they  are  very 
seldom  occupied.  In  large  stations  built  several  years  ago,  with  a 
large  central  general  waiting-room,  and  a  side  parlor  for  ladies,  and 
a  smoking-room  for  gentlemen,  the  people  will  all  be  found  in  the 
general  room;  it  is  the  exception  to  find  any  one  seated  in  the  other 
rooms.  Even  at  points  where  emigrants  are  transferred,  the  rooms 
provided  for  them  are  not  used  enough  to  pay  for  their  maintenance. 
It  is  being  proposed  to  provide  but  one  toilet  room  in  rural  stations, 
but  none  have  been  so  built  as  yet.  It  is  entirely  practical,  however, 
for  small  depots  and  will  be  adopted  soon,  I  think.  Most  of  the  pas- 
senger cars  built  recently  have  out  one  closet,  and  they  give  just  as 
good  satisfaction  as  those  with  two. 
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Our  heating  is  done  almost  universally  with  hot  water,  the  very 
best  makes  only  of  heaters  and  radiators  being  used,  A  cellar  with 
cement  floor  is  always  provided,  and  the  heater  and  coal  bin  placed  in 
it.  Radiation  in  the  waiting-room  for  points  south  of  Central  New 
England  is  provided  at  the  rate  of  one  square  foot  for  30  cu.  ft.  of 
space,  and  for  points  farther  north  the  ratio  is  increased. 

The  plumbing  flxtures  are  the  best  procurable,  the  water-closet 
apparatus  being  Huber  or  Meyer-Sniffen  make,  with  automatic  seat 
flush.  The  drinking  fountains  and  wash-bowls  are  of  equally  durable 
and  expensive  styles.  This  style  of  work  is  put  into  all  new  stations, 
large  or  small,  wherever  we  have  a  water-supply.  At  places  where 
there  is  no  water,  the  closets  must,  of  course,  be  dry  and  an  air  space 
is  arranged  similar  to  the  plan  shown  for  Seabrook.     [See  page  142.] 

Our  frame  depots  generally  have  shinsled  roofs  and  are  covered  on 
the  sides  witli  clapboards  on  matched  spruce  boards  with  paper 
between.  The  inside  is  sheathed  on  walls  and  ceiling  with  narrow 
beaded  sheathing  of  North  Carolina  pine,  clear  white  spruce,  white- 
wood  or  cypress,  finished  in  natural  color.  The  brick  and  stone 
depots  have  slate  roofs,  and  are  finished  with  light  buff  brick  inside  or 
with  quartered  oak  or  other  hard  wood.  My  personal  preference  for 
inrtide  finish  on  depots  of  moderate  size  is  a  sheathed  or  paneled 
wainscot  with  walls  and  ceiling  above  plastered  with  adamant  or  other 
hard-setting  plaster;  the  wainscot  to  be  finished  natural  color,  and 
the  plaster  painted  with  more  or  less  fresco  work. 

Our  new  depots  are  furnished  almost  invanably  with  tar  concrete 
platforms  having  granite  curbs  7  by  18  inches.  Where  the  slope  of 
the  ground  precludes  concrete,  we  use  2-inch  plank  platforms,  the 
plank  running  at  right  angles  to  the  rail  and  resting  on  joists  generally 

3  by  8  inches,  or  10  inches,  about  3  feet  apart.  These  joists  are  supported 
on  underlays  resting  on  cedar  posts  set  in  the  ground.  Spruce  plank 
are  generally  used,  but  long  leaf  southern  pine  is  more  economical  on 
account  of  its  durability.  A  medium  quality  of  white  pine  makes  an 
excellent  platform  where  the  wear  is  not  excessive.  The  practice  for 
some  years  past  has  been  to  put  the  edge  of  platform  2  feet,  6  inches 
from  outside  of  rail,  with  the  top  level  with  top  of  rail.  A  rise  of 
about  1-4  inch  per  foot  is  given  from  the  front  to  the  back.  This 
requirement  brings  the  timber  into  the  ground  so  badly  that  concrete  is 
much  preferable  to  wood  for  platforms,  and  hence  its  use.    We  specify 

4  inches  of  concrete  after  it  is  rolled,  to  be  put  down  in  three  layers. 
It  costs  about  fifty  cents  per  square  vard,  and  the  granite  curb  from 
00  to  75  cents  per  running  foot,  furnished  and  set.  The  concrete,  if  of 
proper  materials,  and  if  properly  put  down  on  good  bottom,  will 
stand  any  amount  of  hard  usage  from  baggage  and  trucks. 
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V. — ^Tanks,    Size,    Style,    and    Details    of    Construction, 
Including  Frost-proof  Protection  to  Tank  and  Pipes. 

BEPORT  OF  COMMTTTEK 

Mr,  PreHdenty  Officers  and  Members  cf  t/ie  Aesodatimi  qf  SuperirUen- 
dents  qf  Bridges  and  Buildings: 

Your  Committee  on  Tanks,  including  Frost  Proofing,  size,  style,  and 
construction,  beg  leave  to  offer  the  following: 

After  considerable  correspondence  with  different  members  of  this 
association  we  find  that  most  roads  use  the  standard  16  ft.  z  24  ft. 
tank  with  a  capacity  of  50,000  gallons.  These  tanks  are  placed  on 
various  styles  of  sulAstructures,  some  of  which  are  oak,  others  pine; 
but  the  most  up  to  date  sub-structure  is  that  made  of  steel,  which  we 
find  quite  a  number  of  roads  have  adopted  or  are  about  to  do  so. 

As  for  Frost  Proofing,  some  roads  box  up  their  pipes  with  brick- 
work, others  use  lumber,  which  is  considerably  cheaper  and  answers 
the  purpose  nearly  as  well.  Where  it  is  exceedingly  cold  during  the 
winter  it  is  good  policy  to  house  in  the  sub-structure  and  keep  a  fire 
under  tank,  allowing  the  smoke  and  heat  to  pass  through  a  pipe  near 
valve  in  tank  and  out  through  roof  of  tank.  In  this  case  it  may  be 
necessary  to  ceil  over  the  upper  joist  in  order  to  hold  the  heat  from 
stove  as  much  as  possible. 

There  is  an  old  saying  that  "  The  best  is  the  cheapest,^*  and  it  will 
hold  good  in  this  case,  and  your  committee  desire  to  offer  the  follow- 
ing: That  a  first-class  white  pine  tank,  placed  at  an  elevation  of  25 
feet  above  rail  on  a  steel  sub-structure  and  stone  foundation  and  con- 
nected with  a  12-inch  pipe  to  a  10-inch  stand  pipe,  is  the  most  eco- 
nomical and  modem  structure  of  the  kind  at  the  present  time. 

The  transportation  department  are  frequently  asked  how  quick  can 
you  get  a  shipment  of  goods  over  your  line,  and  here  the  question  of 
water  supply  is  one  of  great  importance  to  them,  and  by  reducing  the 
stops  for  water  from  five  to  six  minutes  to  one  or  one  and  a  half 
minutes  means  hours  to  some  roads  in  the  delivery  of  shipments  re- 
quiring quick  tran^ortation,  and  your  committee,  believing  in  pro- 
gression in  all  matters  coming  unaer  their  charge,  have  offered  you 
what  they  believe  to  be  the  best  and  roost  economical  water  tank  and 
standpipe  at  the  present  date. 

We  also  submit  a  detailed  statement  of  material  and  labor  to  con- 
struct a  16  ft.  X  24  ft.  tank  as  used  by  the  Chicago  A  West  Michigan 
Railroad. 

3  pieces  oak  12  in.  by  12  in.  by  12  feet,  4S2  ft.  at .  18       $7.78 

14  pieces  white  pine  12  in.  by  12  in.  by  16  feet,  2,688  ft.  at  .18  34.94 
2  pieces  white  pine  12  in.  by  12  in.  by  26  feet,  624  ft.  at  .17  10.61 
16  pieces  white  pine    4  in.  by   6  in.  by  20  feet, 

S4S,  640  ft.  at  .13  8.32 

23  pieces  white  pine    4  in.  by    6  in.  by  16  feet, 

S.  4S,  736  ft.  at.  12         8.33 

10  pieces  white  pine   3  in,  by  12  in.  by  26  feet, 

S4S,  780  ft.  at  .17        18.26 

2  pieces  white  pine   3  in.  by  12  in.  by  24  feet, 

S4S,  144  ft.  at  .16         2.30 

2  pieces  white  pine   3  in.  by  12  in.  by  20  feet, 

S4S,  120  ft.  at  .14  1.68 

2  pieces  white  pine   3  in.  by  12  in.  by  16  feet, 

S4S,  96  ft.  at  .13  1.26 

2  pieces  white  pine    3  in.  by  12  in.  by  14  feet, 

S4S,  84  ft.  at  .13         1.09 

6  pieces  white  pine    2  in.  by   2  in.  by  16  feet, 

S4S,  32  ft.  at  .12  .38 

8  pieces  white  pine    2  in.  by  12  in.  by  12  feet, 

SIS,  192  ft.  at  12.75  2.45 

16  pieces  white  pine    1  in.  by   S  in.  by  12  feet, 

S  2  S  select,  128  ft.  at     .30         8.84 

10  pieces  white  pine    1  in.  by  12  in.  by  16  feet, 

S2S  select.  160 ft.  at     .30         4.80 
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4  pieces  white  pine    1  in.  by  10  in.  by  16  feet, 

S  2  S  select,                                                         53  ft  at     .dO  $1.59 

60  pieces  white  pine   2  in.  by   6  in.  by  14  feet,    700  ft.  at  11.75  8.23 

.1  piece  white  pine    8  in.  by  12  in.  by  12  feet,     64  ft  at     .11  .70 
8  pieces  wliite  pine    2  in.  by   4  in.  by  20  feet, 

S  2  S,                                                                    107  ft  at  12.75  1.86 
8  pieces  white  pine    2  in.  by   4  in.  by  16  feet, 

S2S,                                                                      83  ft  at     .11  .91 
16  pieces  white  pine   2  in.  by   4  in.  by  14  feet, 

S2S,                                                                    149  ft  at     .11  1.64 
275  pieces  white  pine  1  in.  by    6  in.  by  16  feet, 

ceilins,                                                          2,200  ft  at     .17  87.40 

4  pieces  white  pine  2  in.  by   4  in.  by  18  feet, 

S  4  S,  4rt  ft  at  12.50  .60 
8  pieces  white  pine  1  in.  by    6  in.  by  12  feet, 

S  2  S,  select                                                      48  ft  at     .29  1.39 

6  pieces  white  pine  1  in.  by    6  in.  by  16  feet,     48  ft  at     .20  .96 

5  M.  shingles,                                                                           2.00  10.00 
16x24  ft  tub  and  hoops,  325.00 

12  cap  castings,  14.40 

12  rods  X  in.  by  21  ft  8  in.  long,  >  <.  -^ 
12  rods  %  in.  by   8  ft  3  in.  long,  S 

ISOlbs.  lOdnails,  4.50 

100  lbs.  20d  nails,  3.00 

24  lbs.    4d  nails,  .84 

48 1^  in.  cast  washers,  .48 

250  yds.  building  paper,  15.00 

12  gals,  mineral  paint,  12.00 

12  gals,  boiled  oil,  7.80 

Labor,  painting,  25.50 

Labor,  erecting  tank,  161.37 

Stone  foundation,  228.50 

Total,  $973.80 

We  also  submit  cost  to  erect  tank  as  used  by  Chicago,  Bock  Island 
<&  Pacific  Railroad. 

16  X  24  ft  tank  with  12  hoops,  3  lugs  each,  $275.00 

1  indicator,  5.00 

1  set  7  in.  fixtures,  68.00 

12  iron  post  caps,  24.00 

Rail  joist,  at  $5  per  ton,  18.45 

Sub-structure,  frost  proofing,  etc.,  198.36 

Paint,  14.51 

Foundation  stone,  68.75 

Labor  in  foundation,  116.00 

Labor,  painting,  24.24 

Labor,  erecting  tank,  164.72 

Total,  $977.03 

Mr.  T.  «T.  Kinder,  superintendent  6.  &  B.,  L.  E.  &  W.  R.  R.,  sends 
the  following  cost  to  erect  a  16  x  24  ft.  tank  and  steel  sub-structure 
built  by  the  King  Bridge  Co.  of  Cleveland,  Ohio.  This  tank  has  a 
30  ft.  elevation,  built  at  Lima,  Ohio,  and  cost  $1,600. 

We  are  indebted  to  Mr.  Kinder  for  the  above,  as  he  is  not  a  member 
of  our  association.  We  are  also  indebted  to  Mr.  W.  E.  Harwig,  master 
carpenter  of  the  Lehigh  Valley  Railroad,  for  blue  prints  furnished, 
also  detailed  list  of  material  and  labor  to  erect  one  of  their  standard 
20  ft  tanks,  as  follows: 
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4,560  ft.  3  in.  cypress  for  staves  and  bottom,  at               $28.00  $127.68 

700  ft.  1  in.  by  3  in.  yellow  pine  plank  for  false  bottom  20.00  28.00 

32  pieces  2  in.  by  12  in.  by  16  ft.  white  pine  planlc,  30.00  30.72 

12  pieces  2  in.  by   6  in.  by  16  ft.  white  pine  plank,  30.00  3.86 

50  pieces  3  in.  by   4  in.  by  16  ft.  hemlock  scantling,  10.00  8.00 

500  ft.  1  in.  hemlock  boards,  10.00  6.00 

700  pieces  white  pine  car  siding,  25.00  70.00 

200  lineal  ft.  beveled  siding,  25.00  2.50 

8  pieces  1  in.  by  6  in.  by  16  ft.  white  pine  (facia 

boards), 

8  pieces  4^  in.  O.  G.  battons, 

4  pieces  1  in.  by  3  in.  by  16  ft.  white  pine  (corner 

boards), 
4  pieces  1  in.  by  4  in.  by  16  ft.  white  pine  (corner 

boards),  100  ft.  25.00           2.60 

1  door  2  ft.  by  10  in.  by  6  ft  10  in.  3.00 

1  door  frame  for  door  2  ft.  10  in.  by  6  ft.  10  in.,  2.60 

4  pieces  1  in.  by  8  in.  by  16  ft.  white  pine,  for  base,  30.00  1.29 
1  piece  10  in.  by  10  in.  by  7  ft.  white  pine,  for  spire,  30.00  1.74 
1  ladder,  3.00 

1  16  ft  ladder,  white  pine  *  3.00 

2  pieces  4  in.  by  7  in.  by  26  ft.  white  pine, ' 

9  pieces  2  in.  by  7  in.  by  16  ft  white  pine,  /  aQof^     on  nn  iq  an 
2  pieces  4  in.  by  7  in.  by  17  ft  white  pine,  f  *^^"-    "^'^         ^^'^ 
6  pieces  4  in.  by  6  in.  by  22  ft.  white  pine, 
1  tell-tale, 

1  hank  sash  cord, 
i  in.  side  pulley, 

2  kegs  8d  wire  nails, 
1  keg  lOd  wire  nails, 

1  keg  20d  wire  nails, 

5  lbs.*  8d  wrought  nails, 
1-6  lever  padlock, 

2  pairs  8  in.  strap  hinges, 
1  8-in.  hasp, 
1  rod  %  in.  by  7  ft.  10  in.,  with  nuts  and  cast  washers, 

56  cubic  yards  masonry,  $ 

2,720  lbs.  wrought  iron  (hoops), 
Lead,  etc.. 
Labor, 

Total,  $896.77 

We  also  submit  you  quite  a  number  of  blue  prints  from  different 
iK>ads;  also  blue  prints  from  the  King  Bridge  Co.  of  Cleveland,  Ohio, 
and  the  United  States  Wind  Engine  &  Pump  Co.  of  fiatavia.  III.,  which 
we  think  will  be  of  interest  to  all  members  of  the  association. 

We  are  respectfully  yours, 

W.   O.   EOGLESTON, 

W.  M.  Noon, 

A.  McNab, 

N.  W.  Thompson, 

Committee, 

NoTB.  I  do  not  concur  in  the  statement  that  a  12  inch  pipe  and  10  inch  stand- 
pipe  is  neoeaaary.  With  a  22  feet  elevation,  8  inch  pipe  and  8  inch  atandpipea, 
our  engines  can  fill  a  tanic  in  l^  to  2  minutea  (8,600  gallona)  if  tab  stands  witUn 
SDO  or  800  feet  of  stand  pipe. 

N.  W.  Thompson. 


3.00 

.75 

.05 

.0178 

3.56 

.167 

1.67 

.0158 

1.53 

.025 

.13 

.38 

.35 

.50 

1.50 

.00 

280.00 

.03 

81.60 

a5.oo 

175.00 

177 


DISCUSSION. 

President. — ^The  principal  points  to  bring  out  are  the  kind  of 
lumber  used  in  the  tub,  and  the  kind  of  material  in  the  sub- 
structure, whether  of  wood  or  iron  or  steel,  and  the  methods  of 
frost  proofing.     I  think  these  are  the  main  features. 

Mr.  Nutting. — In  1886  we  bought  six  tanks  12x18  of  Michi- 
gan pine  and  set  them  up  directly.  They  have  been  in  use 
ever  since.  The  bottom  half  of  the  staves  in  tanks  began  to 
give  out  some  time  ago ;  on  examining  them,  I  found  that  the 
inside  of  the  stave  was  entirely  rotten,  and  that  you  could  stick 
your  finger  through  nine  out  of  ten  of  them  without  any  trouble. 
In  1890  we  put  up  twelve  more  of  these  tanks,  of  the  same  kind 
of  timber  as  the  first  lot,  and  they  are  going  the  same  way  as  the 
others.  Three  years  ago  I  had  made  at  my  headquai-ters  some 
long  leaf  pine  tanks.  They  have  not  been  in  use  long  enough 
yet  for  a  true  test.  So  far,  they  are  giving  very  good  satisfac- 
tion, and  are,  I  think,  better  for  the  southern  climate  than 
tanks  made  of  white  pine.  White  pine  will  shrink  and  swell 
more  than  yellow  or  long  leaf  pine,  in  the  hot  sun  of  the  South. 
The  sun  striking  the  staves  on  both  sides  during  the  day,  will 
shrink  a  white  pine  stave,  *'when  the  water  gets  low  in  the 
tank,"  from  one  eighth  to  a  quarter  of  an  inch.  With  the  long 
leaf  pine  we  have  not  had  this  trouble.  They  have  been  in 
use  three  years  or  more ;  the  hoops  are  tight ;  have  never  had 
to  send  men  to  attend  to  them,  and  they  have  stood  remarkably 
well.  For  tank  foundations  we  use  both  stone  and  wood. 
Masonry  costs  us  three  dollars  per  cubic  yard. 

The  long  leaf  pine  tanks  cost  us,  ready  to  set  up,  less  hoops,        $75.00 
4576  feet  of  timber  in  substructure,  cost,  32.02 

For  labor  putting  up  tank  complete,  97.75 

Total  for  tank  put  up  on  wood  foundation,  $204.77 

Mr.  Garvey. — Three  years  ago  I  began  putting  up  tanks  on 
our  road,  beginning  at  the  foundation.  At  first,  I  just  dug  a 
drain  three  feet  wide  and  four  feet  deep,  twenty-four  feet  for 
centres,  and  foui*teen  feet  for  outside,  and  we  filled  in  with 
broken  rock  and  gravel,  and  put  rock  on  top,  laying  sills  on 
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that.  In  our  climate  tbe  frost  is  very  deep,  and  we  changed 
the  plan  of  using  stone  to  driving  piles.  We  drove  twenty-two 
piles  in  foundation  for  a  tank  and  sawed  off  about  a  foot 
above  the  ground  and  put  on  the  frame.  We  use  white  oak 
and  white  pine  12x12,  and  we  use  6x12  for  siUs,  for  joists 
under  the  top.  and  on  the  four  centre  posts  of  the  tank.  We 
boarded  them  up  inside  and  outside,  and  filled  up  between  with 
sawdust.  We  put  a  door  on  and  put  a  valve  under  the  tank. 
We  put  a  coat  of  coal-tar  on  the  tank  to  prevent  staves  from 
rotting.  I  get  a  report  every  morning  as  to  each  tank.  The 
agents  are  supposed  to  report  the  condition  of  the  tanks  every 
morning,  and  when  these  reports  come  in  I  see  them,  and  if 
there  is  not  as  much  water  in  any  of  them  as  there  should  be,  I 
find  out  right  away  what  the  trouble  is.  These  tanks  have  not 
been  up  long  enough  to  warrant  a  definite  opinion  being  given. 
There  are  other  tanks  on  the  road  that  were  there  before  I  came 
to  it,  but  we  are  replacing  these  as  fast  as  we  can.  We  are 
having  very  good  satisfaction  with  pine  tanks  so  far.  We 
put  a  shingled  roof  on  the  tank.  Formerly  we  used  to  box  the 
whole  frame  under  the  tank,  but  we  lost  two  tanks  by  fire  on 
account  of  tramps  breaking  in  and  building  iires,  and  since  then 
we  have  taken  down  all  the  sheet-iron  and  boxed  up  the  pipe. 

Mr.  J.  L.  Neff. — T  have  had  a  little  experience  with  water- 
tanks  in  a  great  many  different  ways.  The  first  tanks  I  put  up 
I  had  a  great  deal  of  trouble  with ;  afterwards,  I  started  in  to 
suit  myself.  I  did  away  with  all  sawdust,  and  I  started  in  with 
eight  thicknesses  of  boards.  I  took  up  my  valves.  The  valve 
that  was  in  the  top  T  did  away  with.  Since  I  have  come  back 
on  the  road,  I  have  found  that  all  the  timbers  have  become  rotted, 
and  they  have  had  to  be  renewed.  I  made  a  large  box,  taking  in 
the  four  centre  posts,  and  filled  in  with  sawdust.  I  had  occa- 
sion to  take  down  a  tank  at  Maringo,  III.  It  was  made  of  two- 
inch  staves.  The  agent  told  me  that  he  had  been  attending  to 
the  water  works  twenty-four  years  and  that  that  tank  was  up 
when  he  came  on  the  road.  This  tub  was  made  of  the  best 
material.  After  it  was  taken  down,  the  man  was  asked  what  he 
was  going  to  do  with  the  lumber,  and  we  understand  he  made 
framing  for  his  house  of  it.      This   tank  was   probably  from 
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twenty-five  to  twenty-eight  years  old.     I  do  not  think  heavy 
staves  in  a  tub  are  a  benefit. 

Mr.  Garvey. — I  understand  that  if  sawdust  gets  wet  where 
it  is  packed  in,  it  will  certainly  rot  the  timber;  but  as  long  as  it 
can  be  kept  dry,  it  will  not  rot  the  timber.  We  sometimes  take 
off  a  board  to  see  that  it  is  all  right.  We  are  far  up  North. 
There  are  some  places  on  our  road  where  it  is  twenty-five 
degrees  below  zero  sometimes,  and  you  have  to  protect  yourself. 

Mr.  Foreman. — We  have  both  kinds  of  tanks,  round  and 
square.  The  square  tanks  are  made  of  four-inch  pine  and  hold 
60,000  gallons.  The  square  tanks  were  made  in  1864  and  are 
there  yet.  The  round  tanks  are  two  inches,  and  have  been  there 
ten  years.  We  put  a  roof  on.  My  opinion  is  that  the  square 
tank  is  the  cheaper.  It  costs  from  $700  to  $800.  We  put 
bolts  in  them.  As  to  the  heating  of  them,  we  of  course  do 
not  heat  them  all  together.  We  have  a  stone  foundation.  In 
some  cases  we  have  got  down  to  five  feet ;  in  other  places, 
three.  Have  never  experienced  any  trouble  during  the  winter 
time. 

Mr.  J.  H.  Markley. — I  would  like  to  ask  if  the  foundations 
are  not  housed  in. 

Mr.  Foreman. — No,  sir. 

Mr.  Large. — I  have  had  quite  a  long  experience  with  water- 
tanks,  thirty-five  years,  oflf  and  on.  With  round  and  square, 
large  and  small  tanks ;  and  I  find  that  a  round  tank  without  a 
house  around  it,  or,  as  we  call  it,  a  frost-proof  tank,  without 
any  packing  underneath  it,  and  a  vault  built  around  the  pipes 
not  connected  with  it,  of  two  thicknesses  of  boards  set  eight 
inches  apart  and  filled  with  sawdust,  has  given  the  best  satisfac- 
tion of  any  that  I  have  had  to  do  with.  I  have  built  them  with  no 
protection  except  the  roof,  where  we  got  seventeen  years'  sei"vice 
out  of  them,  and  then  they  did  not  rot  so  much  from  outside 
exposure  as  from  allowing  an  accumulation  of  sediment  in  the 
bottom  of  the  tank.  The  L.  S.  &  M.  S.  Ry.  have  recently  taken 
down  a  tank  that  was  put  up  in  1872,  that  was  built  in  that 
way.  The  material  in  it  was  fairly  good.  If  they  were  hard 
up,  it  would  have  lasted  three  or  four  more  years ;  but  they 
wanted  a  larger  tank. 
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In  answer  to  N.  H.  Markley,  Mr.  Lai^e  said  :  We  nsed  white 
pine  ail  through  the  tank  referred  to  as  being  pat  ap  in  1872. 
It  was  taken  down  within  a  month. 

In  answer  to  Mr.  Nutting,  Mr.  Lai^e  said,  in  regard  to  the 
effect  of  paint  on  the  outside  of  tanks :  I  have  never  pnt  one 
up  and  allowed  it  to  stand  for  any  length  of  time  without  paint- 
ing. I  recollect  that  I  put  one  up,  a  good  many  years  ago,  on 
the  P.,  F.  W.  &  C.  Ry.,  and  we  painted  it  inside  with  coal-tar. 
The  lumber  was  not  properly  seasoned,  and  we  were  delayed 
about  getting  the  water  turned  into  it;  and  when  we  got  it 
turned  in,  the  tank  had  shrunk  so  that  it  would  not  hold  water. 
We  took  the  hoops  off  and  put  in  one  more  stave,  and  did  not 
paint  it.  After  several  years,  we  took  the  tank  down,  and  the 
stave  that  was  not  painted  was  from  three-eighths  to  one-half 
inch  thinner  than  the  balance  of  the  staves,  although  they  were 
originally  all  one  thickness. 

Mr.  Thompson. — My  experience  is  the  same  as  Mr.  Lai^e's. 
We  work  on  the  same  division,  and  build  the  same  kind  of  tubs. 
I  always  use  sawdust.  I  put  up  four  posts  so  as  to  close  all  the 
pipes,  receiving  and  discharging,  leaving  about  eight  inches  for 
air-space.  Never  had  any  trouble  with  pipes  freezing.  There 
are  no  valves  in  the  pipes.  Those  up  seventeen  years  are  in 
fair  condition.  They  have  not  yet  rotted  or  fallen  down. 
Whether  it  would  be  a  good  idea  to  build  a  steel  tank,  I  do  not 
know.  We  pay  from  S325  to  $350  for  a  wooden  tank  ready  to 
set  up.  The  steel  tank  costs  $533.  A  question  in  connection 
with  the  steel  tank  is,  whether  we  could  keep  them  from  leaking. 
Would  like  to  have  the  members  study  up  this  question,  and  give 
their  views  at  some  future  time. 

Mr.  Bates. — I  have  known  some  tanks  to  fall  down  through 
the  rusting  of  the  hoops  from  the  inside,  caused,  as  I  believe, 
by  using  alkali  water  from  artesian  wells.  I  have  samples  of 
such  hoops  in  my  office,  and  if  I  had  known  they  would  have 
been  of  interest,  I  would  have  brought  them  to  this  meeting.  In 
the  inspection  of  tanks  we  have  to  be  careful  to  try  the  hoops  to 
see  that  they  are  not  eaten  up  from  the  inside. 

Mr.  Mclnlyre. — Would  this  not  be  due  to  lack  of  paint? 

Mr.  Bates. — Very  likely.     I  think  hoops  should  be  painted 
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on  the  inside  and  the  tank  staves  on  the  outside,  before  the  tanks 
are  erected.  They  would  then  hold  water  better,  and  last 
indefinitely. 

Mr.  Markley. — We  have  tanks  that  were  put  up  in  1881,  and 
they  are  still  in  a  good  state  of  presei'vation.  Have  had  no 
trouble  with  them. 

Mr.  Cummin. — The  tanks  on  our  road  are  all  enclosed  from 
the  foundation  up.  We  use  cedar  tanks  altogether,  frame 
12  X  12,  yellow  pine.  The  entire  foundation  is  closed  in.  On 
the  ground  floor  we  usually  lay  a  two-inch  floor.  The  outside 
of  the  frame  is  sheathed  with  one-inch  pine,  then  clapboarded 
on  the  outside.  We  have  no  trouble  with  the  pipes  whatever, 
from  freezing  or  otherwise.  We  have  some  tanks  put  in  in 
1884,  and  they  are  in  first-class  condition  yet. 

Mr.  A.  S.  Markley. — Last  summer  we  took  down  two  tanks 
that  were  put  up  in  1878,  of  white  pine.  They  were  not  as  bad 
as  they  might  have  been,  and  would  have  lasted  at  least  another 
year.  We  have  tanks  up  now  since  1880,  and  they  will  probably 
last  two  or  three  years  longer.  We  put  up  tubs  in  1886,  and, 
as  far  as  I  can  judge,  they  are  good  for  twenty-five  or  thirty 
years. 

Mr.  A.  McNab. — It  is  natural  for  members  to  think  that  we 
should  have  more  trouble  with  our  water-tanks  on  the  noilh  end  of 
our  road  than  we  do  on  the  south  end,  but  my  expenence  has 
been  that  we  have  had  more  trouble  with  our  tanks  freezing  in 
Indiana,  than  we  have  had  on  the  north  end,  and  our  tanks  are 
all  frost  proofed  just  the  same ;  every  tank  we  have  is  frost 
proof.  I  sometimes  think  there  is  a  good  deal  in  the  water ;  on 
the  north  end  of  our  road  we  use  all  spring  water,  and  we  know 
it  will  not  freeze  as  readily  as  the  surface  water.  We  use  a 
16  X  24  foot  tub.  On  the  north  end  we  have  several  tanks  with 
wood  foundations,  but  on  the  south  end  they  are  all  stone.  We 
ase  twelve  posts  under  our  tanks,  with  iron  caps  on  top  of  post. 
For  our  frost  proofing  we  have  three  thicknesses  of  seven-eighths 
ceiling  and  three  thicknesses  of  paper,  taking  in  the  four  centre 
posts;  our  feed-pipe  and  discharge  pipe  come  directly  under 
the  centre  of  tub ;  we  build  a  box  around  them  entirely  separate 
from  the  outside  frost  proofing ;  we  use  about  eight  inches  of 
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sawdust  in  this  box.  Of  course,  we  have  double  doors,  and 
they  are  also  filled  with  sawdust ;  and  we  have  a  valve  in  the 
discharge  and  feed-pipes  under  the  tank,  so  that  if  anything  oc- 
curs at  the  stand-pipe,  we  can  shut  the  water  off  any  time ;  we 
do  the  same  thing,  practically,  where  we  use  the  doable  floor. 
About  every  two  years,  I  have  a  man  go  over  the  road,  and  have 
the  sawdust  boxes  filled  up,  as  the  sawdust  settles  more  or  less, 
and  requires  refilling.  I  do  not  think  we  have  had  a  tank  freeze 
up  in  four  years ;  they  are  pretty  well  looked  after. 

A  Member. — Have  you  the  cost  of  foundation  for  a  water- 
tank? 

Mr.  McNab.— The  cost  is  $125. 

President. — Water- tanks  that  are  built  for  the  Duluth  & 
Iron  Range  R.  R.  are  usually  made  of  cypress,  three-inch  staves, 
16  X  24,  built  on  stone  foundations,  with  wooden  posts.  We 
build  our  tanks  on  the  extreme  edge  of  the  right  of  way,  and 
use  stand-pipes.  We  do  not  put  any  of  our  water-pipes  in  the 
ground.  When  I  first  took  charge  of  the  Bridge  and  Building 
department  on  that  road,  all  the  water-pipes  were  buried  in  the 
ground  about  six  feet.  All  the  tanks  were  frost  proofed  by  fill- ' 
ing  the  parts  with  sawdust.  I  spent  two  years  tearing  out  what 
sawdust  there  was  and  taking  up  all  the  pipes.  I  did  that, 
attempting  to  repair  them  on  the  same  lines  as  they  wei*e  built, 
but  since  that  we  have  taken  them  out  entirely  and  put  them  in 
wooden  boxes.  The  boxes  are  very  much  as  Mr.  McNab  has 
described.  We  build  a  small  box  around  the  pipe,  cover  this 
with  tarred  felt,  then  put  on  an  inch  strip  about  every  four  feet, 
encircling  these  boxes,  then  repeat  this  until  we  have  three  dead- 
air  spaces.  We  find  that  the  dead-air  space  is  the  secret 'of  the 
prevention  of  frost  from  reaching  the  pipes.  Since  we  have  adopted 
this  method  of  construction,  we  have  never  had  any  trouble,  and 
are  perfectly  satisfied  with  the  arrangement.  This  practice  is 
all  right  for  a  temperature  of  40°  to  60°  Fahrenheit.  I  might 
add  that  we  usually  excavate  our  tank  foundations  in  the  form 
of  a  Greek  cross,  then  put  a  layer  of  concrete  eighteen  inches 
thick  over  the  whole  surface,  then  build  the  piers.  We  are  very 
particular  to  provide  for  sub-drainage  from  the  lowest  poition 
of  the  foundation,  wherever  it  is  possible  to  secure  it. 
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Mr. Thompson. — In  our  tank  foundations  tlie  lowest  course  is 
sis  feet  square,  the  next  course  five  feet  square,  and  the  next 
four  feet ;  then  we  have  a  cap-stone  set  there  that  is  beveled  in 
some  places.    Our  standard  foundation  is  of  stone. 

Mr.  Markley. — ^We  are  just  putting  in  a  foundation  now, 
and  we  do  not  use  foundation  piers  to  exceed  three  feet  square. 
We  use  good  cement,  but  we  do  not  exceed  a  yard  or  a  yard 
and  a  half.     All  you  have  to  look  for  is  a  good  foundation. 

Mr.  McNab  (addressing  President). — Do  I  understand  that 
your  discharge  pipe  is  above  ground  ? 

President. — Yes.  We  put  up  light  trestle  bents  about  eight 
feet  apart,  and  on  this  we  place  the  frost-proof  box  in  which  the 
discharge  pipe  is  carried.  I  will  add,  that  in  addition  to  the 
construction  I  have  described,  we  take  a  three-quarter  inch  iron 
pipe  and  run  it  from  the  boiler  to  the  tank  and  returning  through 
this  box,  so  that  in  extreme  weather  we  can  heat  the  boxes,  if 
necessary.     We  very  seldom  find  that  necessary. 

Mr.  McNab. — Do  you  use  stand-pipes? 

President. — Yes.  We  carry  the  supply  pipe  from  tank  to 
stand-pipe  in  the  same  kind  of  frost-proof  box  as  described  here- 
tofore, drop  the  box  under  the  track  and  fill  over  it  with  cinders. 

Mr.  Riney. — I  present  a  detailed  statement,  showing  the  coat 
of  four  of  our  tanks.     The  tanks  are  16  x  24,  on  24-ft.  posts : 

SPARTA,   WISCONSIN. 

LaJbor,  Material, 

Building  tank,  $268.00    Water-tank,  $275.23 

Painting  tank,  two  coats,        26.25    2  8-in.  Mansfield  stand-pipe,  380.00 
Laying    pipe    and  setting                540  ft.  8-in.  pipe  and  fittings, 

'  stand-pipes,                      178.20           valves,  etc.,  315.10 

Building  masonry,                  200.00    1  bbl.  pitch,  1  bbl.  oakum,  6.40 

Posts,  caps,  and  braces  for 

tank,  209.41 
Stone  for  foundation  and 

two  stand-pipes,  809.00 

106  ft  4-in  gas-pipe,  21.60 

EVANSVILLE,  WISCONSIN. 

Labor.  Material, 

Building  tank,  $200.57  Tank  complete,  including 

Laying  pipe,  198.86  posts,  braces,  and  caps,  $804.33 

Painting,  8  coats,  34.50  One  8-in  stand-pipe,                190.00 

Digging  well,  16  x  18,  and  Two  8-in.  gate  valves,  45.00 

walling  up  same,  290.00  608  lbs.  lead,                              21.28 
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Foundation  for  pump-house,              660  f L  8-in.  cast-iron  pipe,  $254.55 
and  stand-pipe,              $120.00    Lumber  for  well,    pump- 
house,  and  stand-pipe 

foundation,  2».09 

SO  ft.  4-in.  gas-pipe,  16.00 

Paint,  ISI.53 

Stone,  cement,  etc.,  288.50 

KLBOT,   WISCONSm. 

Labor,  MaleriaL 

Building,  $23S.35  Tank,  $275.33 
Laving  pipe,  93.17  One  10-in.  stand-pipe,  225.00 
Tainting,  2  coats,  31.00  90  ft.  10-in.  cast-iron  pipe,  71.06 
Tank,  and  stand-pipe  found.  132.56  Fittings  for  pipe  and  stand- 
pipe,  65.34 
Foundation  for  tank  and 

stand-pipe,  150.00 

Painty  13.02 


MOSOHA  TAJtD. 

Labor. 

Material. 

Buildinj;, 

$228.35 

Water-tank,                            $301.23 

Laying  3,000  ft.  of  pipe,  20c. 

10-in.  stand-pipe,                      225.00 

foot. 

600.00 

60  ft.  12-in.  cast-iron  pipe,        71.66 

Painting,  2  coats. 

29.00 

VaKes.  elbows,  and  fittings,     65.34 

Foundation  stand-pipe. 

18.00 

2.5S6  lbs.  lead,  S^^c.  per  lb.,     87.28 

Foundation  tank. 

111.56 

250  pieces  6-in.    cast-iron 

pipe,                                   1,229.90 
Paint.                                            19.53 

• 

Material  for  stand-pipe,           21.00 
Material  for  tank,                   129.00 

Mr.  Riney. — All  our  standard  tanks  are  put  up  on  posts,  and 
from  them  we  use  the  stand-pipes.  The  eight  outside  posts  are  ver- 
tical posts  and  all  left  open.  We  have  had  no  trouble  with  frost. 
The  old  tanks  were  all  boxed  in.  We  used  stoves,  biit  these  are 
being  done  away  with  as  fast  as  we  remove  the  tank.  We  are 
now  using  a  12-ineh  pipe  from  the  tank. 

Mr.  Thompson. — What  is  the  distance  from  the  stand-pipe  to 
the  tub  ? 

Mr.  Rinev. — From  700  to  2,000  feet. 

Mr.  McNab. — ^I  would  like  to  ask  if  these  figures  include 
foundations  or  erection  of  tank,  stand-pipe,  and  laying  the 
pil>e. 

Mr.  Riney. — The  figures  given  are  for  the  entire  work  com- 
plete, as  shown  in  the  itemized  statement. 
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Mr.  J.  P.  Snow  forwarded  the  following  written  discussion : 

The  custom  on  some  lines  of  using  timber  sills  under  the  posts  of 
the  ordinary  tank  appears  to  roe  to  be  bad  practice.  It  is  well  known 
that  timber  in  a  horizontal  position  is  not  as  durable  as  when  vertical; 
moreover  the  sills  are  laid  directly  on  the  masonry  and  absorb  moisture 
from  it,  and  all  spray  from  the  spout  (when  used),  and  all  leakage  is 
quite  likely  to  keep  them  wet  on  top.  The  load  on  the  feet  of  posts  as 
ordinarily  framed  in  a  50,000-gallon  tank  is  nearly  800  lbs.  per  square 
inch.  This,  with  the  softening  due  to  the  sources  of  decay  mentioned 
above,  causes  the  sills  to  crush  very  early.  The  caps,  although  the 
same  size  as  the  sills,  last  as  long  as  the  posts. 

The  practice  of  using  cast-iron  bases  for  the  posts  is  much  better,  but 
I  agree  with  the  committee  that  a  steel  or  iron  substructure  is  to  be 
preferred  to  timber  posts.  I  would  favor  posts  made  of  two  angle  irons 
riveted  Z  fashion,  furnished  with  a  generous  sized  riveted  top  to  receive 
the  cap  timbers  and  to  be  well  braced  with  angle  iron  bracing. 

I  estimate  this  to  cost  for  a  substructure  twenty  feet  high,  $125  or 
$130  more  than  timber  posts  and  sills. 
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VI.  Best  ato)  Uniform  System  op  Report  Blanks  for  Bridge 
AND  Building  Department. 

REPORT  OF  COMMLTTEE. 

To  the  AMociatUm  <tfSaibmtif  duperixdendenta  qf  Brldge$  and  Build- 
ing» : 

Your  committee  appointed  to  inTestigate  the  beofc  and  most  uniform 
system  of  report  blanks  for  bridge  and  building  departmeati^  desire 
to  submit  the  following  report: 

.We  have  received  from  a  number  of  roads  copies  of  forms  used  by 
them,  and  find  that  with  the  exception  of  time  books,  there  is  a  great 
diversity  of  forms  and  methods  of  reporting. 

In  many  cases  the  forms  are  for  general  use  of  the  various  depart- 
ments of  the  system,  and  seem  to  be  prepared  to  suit  the  general 
accounts,  and  also  indicate  that  the  statements  required  of  expend i* 
turea  on  bridges  and  buildings  differ  in  almost  every  instance.  There- 
fore, on  account  of  the  various  conditions  under  which  bridge  and 
building  department  work  is  perfoi*med  on  the  different  systems,  and 
by  reason  of  the  fact  that  in  many  cases  the  forms  are  adapted  to 
general  use,  and  that  any  change  might  affect  the  general  accounts,  we 
have  deemed  it  best  to  recommend  only  the  following  forms,  and  have 
arranged  and  classified  all  the  other  forms  submitted  so  that  they  may 
be  examined  by  the  members  and  notes  taken  of  such  as  are  suited  to 
their  respective  roads. 

FORMS  BECOMMENDED. 

Time  Book:  As  per  marked  sample,  to  be  4>^  inches  x  7  inches,  and 
the  number  of  leaves  to  be  varied  in  accordance  with  the  size  of  the 
ci'ew,  covers  to  be  oil  boards  with  cloth  back.  This  book  is  recom* 
mended  because  it  shows  the  over-time.  It  is  intended  that  it  shall  be 
in  use  one  month  only,  and  retained  in  the  office  of  the  person  making 
the  distribution  of  time. 

For  reporting  material  used.  Mechanics  Diary,  U;  P.  System,  with 
alterations  shown  in  pencil  on  first  leaf.  The  number  of  pages  in  the 
book  to  be  determined  by  the  road  using  it. 

Bridge  and  Building  Record  Account  Book:  None  of  the  roads  sub- 
mitted sample  of  their  record  books,  with  the  exception  of  the  C,  M. 
&  St.  P.  R^y,  which  submitted  forms  for  cost  of  bridges  and  buildings. 
Their  system  is  to  record  in  an  ordinary  jounial-ruled  book  the 
charges  to  the  work  as  they  appear  in  the  monthly  distributions  of 
labor  and  material,  and  when  the  structure  is  completed  the  cost  is 
analyzed  as  indicated  by  the  forms  submitted. ' 

In  our  opinion  the  above  forms  are  the  best,  and  can  be  adopted  by 
any  of  the  roads  submitting  forms  without  any  serious  alteration  in 
their  methods  of  reporting. 

Geo.  J.  Bishop, 
W.  O.  Egolebton, 
Onward  Bates, 
M.  Riney, 

Committee, 

Chicago,  March  2.3,  1896. 
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Buildings. 

C,  M.  A  St.  p.  Ry.  Co. — Bridge  and  BuiI/DINO  Department. 

Statement  of  Cost. 


at 


Building  DImenBions. 
Description. 


Platform  Dimensions. 
Description. 


Built  clurint?  months  of 189 


Foundation— 

Labor,  Excavating. 

Masons 

Carpenters  . 

Cwt.  Stone 

M.  Brick 

Sacks  Cement 

Sand 

Posts,  &c 


Building  Psopbr— 

Labor,  Carpenters 
Masons  .... 


Chimnby— 

Labor,  Masons 


Platform— 

Labor,  Carpenters 

Ft.  b.  m.  Lumber  and  Timber 


Engineering 

Total  Cost  of  Building  and  Platform. 


Analysis  of  Cost 

Building  and  Foundation  i>er  aq.  ft.  of  floor  surface 

Building  and  Foundation  per  cu.  ft.  of  contents  above  foundation 

Building,  exc.  of  Foundation  per  aq.  ft.  of  floor  surface 

Building,  exc.  of  Foundation,  per  cu.  ft.  of  contents  above  foundation 

Chimney  per  thousand  of  brick  used 

Plastering,  per  sq.  yard  of  surface,  ex.  of  openings 

Platform,  per  sq.  foot  of  surf  ape  covered , 

Platform,  i>er  thousand  feet  b.  m.  of  lumber  and  timber  used 

Building  exo.  of  F'd't'n  per  thousand  feet  b.  m.  of  lumber  and  timber  used  . . 
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Iron  Bridges. 

C,  M.  &  St.  p.  Rv.  Co. — Bridge  and  Building  Departuent. 

Statement  of  Cost, 
• Bridge  No over Diviaion  


Built  during  months  of 189 

Volnme  of  Masonry : 

BridgeStone Cn.  Yds Ass't  Eng^r 

BlockRabble *'       "      |  Masonry  Foreman 

Common  Rubble "       "      Foundation  Foreman 

Concrete ♦♦       "      '  Iron  Bridge  Foreman 

Total  Masonry 


(1 


Foundation— 

L  abor 

Liin.  ft.  Piles 

Ft.  b.  m.  Sheet  Piling 

Ft.  b.  m.  Grillage  Timber. 
Lbs.  Ironwork 


Masonry— 

Labor,  Masons  and  Helpers. 

Cwt.  Stone 

Sacks  Cement 

Cars  Sand 


Ironwork- 

Labor,  Iron  Bridge  Crew,  Erecting. 

Lbs.  Ironwork 

Labor,  Painting 

QaLPaint 


Floor— 

Labor,  Carpenters. 
Ft.  b.  m.  Timber... 
Lbs.  Ironwork , 


Train  Service 

Engineering 

Total  Cost  of  Bridge. 


Analysis  of  Cost 

Masonry  exc.  of  Foundation,  Labor  and  Material  per  Cu.  Yd.  of  Masonry. 

Masonry  ezo.  of  Foundation,  Labor  only,  per  Cu.  Yd.  of  Masonry 

Masonry  and  Foundation,  Labor  and  Material,  per  Cu.  Yd.  of  Masonry.. . . 

Ironwork,  Labor  erecting  and  painting,  per  lb.  of  Ironwork 

Ironwork,  Labor  and  Material,  per  lb.  of  Ironwork 

Ironwork,  Labor  and  Material,  painting  only,  per  Lin.  ft.  of  Bridge 

Floor,  Labor  and  Material  per  Lin.  ft.  of  Bridge 

Floor,  Labor  only,  per  Lin.  ft.  of  Bridge 
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Stone  Arohesy  Bail-Top,  and  Stone  Box  Culverts. 
C,  M.  (&  St.  p.  Ry.  Co.— Bbidoe  and  Building  Department. 

Statement  of  Coat, 
> No over Division 


Bailt  during  months  of. 
Volume  of  Masonry: 

Bridge  Stone 

Block  Bubble 

Cooimuii  Bubble.. . . . 

Concrete 

Paying 

Total  Masonry 
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Ass't  Engineer 

Masonry  Foreman. . . . 
Foundation  Foreman. 


Foundation— 
Labor.... 


Masonby— 

Labor,  Mason  Crew. 


CONCBBTB— 

Labor,  Mason  Crew. 


•  •  «  ■  •        •  I 


OOVIBINO— 

Labor. 


Pavino— 
Labor. 


Train  Service. 
Engineering . . 
Total  Cost 


Analysis  qf  Cost 


Masonry,  Material  and  Labor  per  cu.  yd.  of  Masonry 

Masonry,  Labor  only,  per  cu.  yd.  of  Masonry 

Masonry  and  Foundation,  Material  and  Labor  per  cu.  yd.  of  Masonry. 

Concrete.  Material  and  Labor  per  cu.  yd.  of  Concrete 

Concrete,  Labor  only,  per  cu.  yd.  of  Concrete 

Covering,  Material  and  Labor  per  Lin.  ft.  of  structure 

Paving,  Material  and  Labor  per  sq.  yd.  of  paving > 
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DISCUSSION. 

Mr.  J.  P.  SuOw  forwarded  the  followiDg  written  discussion. 

I  hope  the  members  will  consider  the  scope  of  the  committee  as  cover- 
ing regular  inspection  reports,  as  well  as  reports  of  expenditures  alone. 

Of  course,  inspection  reports  must  vary  according  to  the  organiza- 
tion and  size  of  the  road.  Where  the  head  of  the  department  can 
inspect  all  bridges  himself,  he  needs  only  his  personal  notes,  which  can 
best  be  kept,  1  think,  in  a  pocket  note-book  constantly  carried.  He 
should  have  a  new  book  each  year,  with  all  the  bridges  entered  con- 
spicuously in  consecutive  order,  giving  from  a  few  lines  to  a  couple  of 
pages  to  each  bridge,  according  to  its  probable  need  of  attention. 
Where  the  system  covei-s  several  divisions,  each  with  its  independent 
supervisor  or  general  foreman,  it  would  seem  that  periodical  reports 
of  the  condition  of  the  structures  should  be  rendered  to  the  pentral 
office;  even  if  the  office  is  indifferent  to  the  exact  condition  of  affairs 
in  detail,  reports  must  be  rendered  to  the  interstate  and  state  com- 
missioners, and  in  order  to  do  this  intelligently  the  management  must 
keep  in  touch  with  the  work  more  than  can  be  done  through  the 
ordinary  time  returns. 

I  am  not  a  believer  in  the  necessity  of  ver^  frequent  inspection  of 
bridges  that  are  in  good  order.  As  a  prominent  engineer  said,  **  A 
bridge  that  needs  going  over  with  a  microscope  every  month,  needs 
rebuilding.*^ 

I  think  the  section  men  should  be  trained  to  report  anything  appar- 
ently wrong,  which  they  will  do  very  faithfully  if  encouraged  to  do  so. 
For  bridges  in  first-class  shape,  a  yearly  inspection  by  a  competent 
bridge  man  should  be  sufficient.  Others  of  more  questionable  condi- 
tion should  be  examined  once  in  three  months,  and  others  still  that 
need  watching  should  be  looked  over  once  a  month  or  oftener.  The 
reports  of  these  inspections  to  the  chief  engineer,  superintendent,  or 
whatever  official  keeps  the  records,  should  (rive  the  physical  condition 
of  all  parts,  changes  made  in  the  structure,  if  any,  since  the  last 
report,  and  recommendations  for  repairs  or  renewals.  I  think  these 
should  be  signed  by  th«)  general  foreman  or  supervisor,  and  that  he 
should  keep  a  copy  or  abstract,  so  that  he  may  know  each  time  what 
he  reported  previously.  These  reports  are  best  filled  out  on  the 
ground,  while  the  inspector  is  on  or  under  the  bridge.  I  particularly 
object  to  a  report  filled  out  from  notes,  or,  worse  still,  from  memory, 
after  the  inspector  has  reached  a  convenient  place  for  filling  out  the 
sheet.  The  supervisor  may  well  delegate  some  trusty  man  to  examine 
and  fill  out  the  blanks  for  all  bridges  in  fairly  good  shape,  but  he  i 

should  sign  them,  so  as  to  insure  his  being  cognizant  of  the  statements 
made,  and  he  should  also  fill  out  the  blank  for  recommendations. 
The  questionable  biidges  on  which  he  would  not  care  to  sign  a  state- 
ment  made  by  a  subordinate,  he  had  much  better  examine  himself,  I 

anvway.  These  reports  would  keep  the  central  office  informed,  not 
only  as  to  the  condition  of  the  bridges,  but  also  as  to  all  changes  made 
by  renewals  or  repairs. 

The  blank  contained  in  the  abstract  of  the  committee's  report  does 
not  completely  fill  the  bill,  it  seems  to  me.  The  dimensions,  etc., 
covered  by  the  first  five  items  ought  to  be  permanently  on  record,  and 
need  not  be  repeated  at  each  inspection.  The  space  for  noting  the 
condition  of  each  item  seems  small  and  poorly  arranged,  and  the  size 
of  sheet  makes  it  inconvenient  to  carry  in  the  field. 

I  submit  a  form  that  I  had  printed  some  years  ago,  which  seems  to 
me  to  be  more  intelligent  ana  convenient,  although  perhaps  not  cov- 
ering so  much  ground  as  it  ought  to.  Owing  to  a  change  of  organiza- 
tion, these  blanks  are  not  now  in  use. 
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These  sheets  are  four  inches  wide  by  ten  inches  long;  they  are 
made  up  into  books  with  pasteboard  covers  to  protect  them  when  in 
the  pocket,  and  the  stub  is  retained  by  the  supervisor  for  his  record 
of  what  he  has  heretofore  reported.  On  the  lining  of  the  front  cover, 
the  following  directions  are  printed.  Tlie  signature  serves  to  define 
the  division  from  which  the  report  is  made. 

IXSTRUCTIONS  TO  INSPECTORS. 

Blanks  must  always  be  filled  out  at  the  bridge  site  by  the  inspector. 
The  recommendations  should  be  filled  out  and  signed  by  the  super- 
visor. 

NOTE  ON   ALL  BRIDGES. 

Masonry  or  piles:  good,  fair,  or  poor. 
Bearings:  good,  poor,  clean,  or  uirty. 
Ties:  good,  fair,  or  poor. 

NOTE  ON   WOODEN  BRlDaRB. 

Timber:  sound  or  decayed,  good,  fair,  or  poor. 
Bottom  chord  pulled:  1-8,  3-16,  1-4,  etc. 
Roof:  good  or  poor. 
Line:  good,  or  out-inches  east  or  west. 
Camber:  inches  up  or  straight,  or  inches  down. 

NOTE  ON  IRON  BRIDGES. 

Rivets:  number  loose. 
Paint:  good,  fair,  or  poor. 

Defects  not  classified  above  must  be  given  as  miscellaneous. 
If  repair  or  renewal  is  thought  to  oe  needed,  state  it  under 
recommendations. 

It  is  often  puzzling  to  ascertain  how  it  is  intended  that  blanks  for 
any  purpose  should  be  filled  out.  Por  instance,  I  should  be  at  loss 
how  to  fill  the  vertical  columns  of  the  blank  presented  by  the  commit- 
tee, and  if  not  filled  out  according  to  intention,  and  if  not  understood 
alike  by  all  inspectors,  the  resulting  record  will  be  of  little  value.  It 
was  thought  that  the  above  instructions  would  explain  what  was 
wanted,  so  that  the  blanks  would  be  filled  properly. 

VII.    The    Mechanical    Action    and   Resultant  Effects  of 
Motive  Power  at  Hicjh  Speeds  on  Bridges. 

REPORT    OP    COMMITTEE. 
Mr,  President: 

The  subject  which  your  committee  has  been  called  upon  to  investi- 
gate is  one  which  has  been  before  the  engineering  profession  for 
years,  but  up  to  the  present  time  no  one  has  been  able  to  definitely 
formulate  any  positive  law  of  action,  or  even  to  indicate  in  an  approxi- 
mate manner  just  what  injurious  effects  quickly-moving  loads  have 
upon  bridges. 

We  all  know  that  trains  rushing  over  a  bridge  will  cause  shocks, 
tremors,  and  vibrations.    We  can  feel  these  effects  by  standing  on  the 
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structure,  and  we  realize  that  the  heavier  structure  is  less  shaken 
than  the  lighter.  But  if  called  upon  to  state  in  accurate  terms  the 
amount  of  increased  strain  due  to  those  moving  loads,  your  committee 
must  plead  ignorance.  The  effects  are  there,  they  can  be  measured, 
and  instruments  can  be  made  which  will  register  them.  These  meas- 
urements, however,  must  necessarily  cover  such  a  broad  field  that  in 
all  probability  no  one  committee  will  even  be  able  to  arrive  at  any 
conclusions  worth  speakiuir  about.  Tour  committee  must  ask  to  be 
excused  if  they  have  found  it  beyond  their  power  to  present  to  the 
association  any  original  matter,  but  have  resorted  to  the  old  trick  of 
embracing  in  this  report  a  r^sum^  of  the  facts  presented  and  the  ex- 
perience gained  by  others,  and  compiling  this  information  so  as  to 
represent  our  present  knowledge  on  the  extremely  erratic  action  of 
motive  power  on  bridges. 

The  attempted  determination  of  impacts  can  be  divided  into  three 
classes, —  i 

1.  Those  which  are  purely  theoretical  and  whicli  are  of  no  interest 
to  this  association. 

2.  Those  which  had  for  their  object  the  measurement  of  the  stretch 
of  the  various  members  of  a  bridge  during  the  passage  of  trains. 
These  tests  are  practically  limited  to  those  made  by  European  inves- 
tigations on  riveted  brioges,  the  results  of  which  indicated  that 
impacts  decreased  as  the  length  of  the  span  increased,  and  In  a  rather 
uncertain  and  erratic  manner  that  impacts  in  the  various  members  of 
the  same  span  are  a  vague  function  of  the  length  of  moving  load  re- 
quired to  cause  the  maximum  strain  in  the  member  considered. 
Members  of  your  committee  made  about  one  hundred  tests  of  this 
character,  but  results  were  not  sufficiently  positive  to  justify  their 
presentation  in  this  report. 

8.  Those  which  had  for  their  object  the  measurement  of  the  defiec- 
tion  of  the  structure  as  a  whole. 

Among  investigators  who  have  endeavored  to  measure  centre  deflec- 
tions by  mechanical  means,  perhaps  no  one  has  gone  further  into  the 
question  than  Prof.  S.  W.  Robinson,  M.  Am.  Soc.  C.  E.,  who  invented 
an  instrument  which  accurately  measured  the  deflection  of  bridges. 
The 'results  of  Professor  Robinson^s  experiments  were  presented  be- 
fore the  American  society  at  the  June  meeting,  1895,  and  show  that 
the  increase  of  strain  due  to  vibrations  caused  by  unbalanced  loco- 
motive drivers  is  28  per  cent,  of  the  maximum  strain  caused  by  the 
passing  train  when  statically  considered.  He  observed  also  that  the 
increased  strains  due  to  vibrations  caused  by  the  body  of  the  train 
were  60  per  cent,  greater  than  the  corresponding  part  of  the  train 
statically  considered.  Moreover,  since  he  found  certain  cases  in  which 
the  dynamic  strains  produced  by  the  train  loadjtself  were  greater 
than  those  caused  by  the  engine,  lie  was  of  the  opinion  that  in  design- 
ing bridges  50  per  cent,  should  be  allowed  for  impacts,  instead  of 
the  28  per  cent,  which  he  found  in  his  diagram.  He  also  found  that 
the  cumulative  vibrations,  depending  upon  certain  relations  between 
the  load  and  bridge,  were  particularly  prejudicial.  Among  these  are 
the  relation  between  the  circumference  of  the  driver  and  the  panel 
length,  and  the  relation  between  the  wheel  spacing  and  the  panel 
length. 

In  actual  practice  it  is  the  custom  of  different  engineers  to  make 
variable  allowance  for  the  effects  of  impact.  For  example,  some 
roads  will  assume  that  bridges  under  100-ft.  span  are  subjected  to 
impacts  of  varying  amounts,  while  spans  of  greater  length  are  sub- 
jected to  no  impact.  Others  assume  that  the  strains  caused  by  live 
loads  are  twice  as  great  as  those  caused  by  the  dead  load  only,  regard- 
less of  the  length  of  span.    Some  speciflcations  allow  a  certain  impact 
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raryinir  from  100  per  cent,  for  very  short  spaQs  to  nothing  for  spans 
of  500  feet  and  over.  Others,  af^ain,  will  allow  for  varying  impacts 
depending  upon  the  ratio  of  the  minimum  stress  to  tlie  maximum. 

All  these  attempts  to  establish  a  law  of  impact,  and  the  assump- 
tion of  such  laws  as  given  in  the  various  bridge  specifications,  while 
undoubtedly  indicating  the  unsettled  knowledge  of  the  subject,  are 
nevertheless  more  or  less  valuable,  and  tend  toward  safe  construction. 
It  is  to  be  hoped  that  in  the  near  future  a  sufficient  number  of  tests 
will  be  made  to  indicate  in  some  definite  manner  which,  if  any,  of  the 
numerous  nssuroptions  are  approximately  correct. 

(Signed)  Geo.  Wt  Anpkeavs. 

J.  £.  Grkineu. 

Walter  G.  Ber». 

DISCUSSION. 

Mr.  Berg. — 1  regret  that  the  two  members  of  this  committee, 
Mr.  G.  W.  Andrews  and  Mr.  J.  E.  Greiner,  who,  practically, 
did  all  the  work  connected  with  the  report  are  not  here.  They 
have  been  prevented  from  being  present.  I  will  call  attention 
to  the  fact  that  the  committee  report  that  they  had  devised  a 
special  instrument  and  made  over  one  hundred  tests  on  bridges 
with  fast  moving  trains,  and  wish  to  particularly  explain  that 
Mr.  Greiner,  assisted  by  Mr.  Andrews,  should  have  all  the  credit 
for  the  very  large  amount  of  work  done  in  connection  with  this 
report.  It  does  not  appear  for  the  reasons  Mr.  Greiner  states 
in  his  letter.  The  results  of  the  instrumental  tests,  despite  the 
fact  that  over  one  hundred  tests  were  made,  are  not  sufHcient 
to  warrant  drawing  definite  conclusions,  hence  no  direct  refer- 
ence to  these  tests  was  made  in  the  report.  It  is  probable  that 
Mr.  Greiner  will  follow  up  this  matter  and  report  results  of  the 
tfests  whenever  completed.  The  entire  question  is  no  doubt 
valuable,  although  possibly  the  consideration  of  it  belongs  to  a 
different  Association  from  ours,  and  I  think,  therefore,  that  all 
that  can  be  done  now  is  to  accept  the  summary  report  of  the 
committee.  The  problem  is  a  very  complex  one.  It  will  proba- 
bly never  be  definitely  solved,  and  all  we  can  do  is  to  ascertain 
the  best  practice  of  bridge  builders  and  bridge  engineers  and 
follow  their  lead,  whicli  will  generally  be  in  the  line  of  either 
reducing  the  allowable  unit  stress  on  the  various  members  of  a 
bridge  most  affected  by  the  jar  of  rapid h'  moving  trains,  or 
else  by  increasing  the  total  theoretical  stress  in  such  members 
proportional  to  the  extra  strain  or  work  thrown  on  them. 
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Mr.  J.  E.  GreiDer,  who  was  detained  at  the  last  uiomeDt  and 
could  not  come  to  our  meeting,  has  sent  me  the  following  letter, 
supplementing  the  more  formal  committee  report  on  this 
subject : 

The  tests  made  by  Mr.  6.  W.  Andrews  and  myself  on  some  Phila- 
delphia DiyisioD  bridges,  B.  A  O.  R.  R.,  were  made  for  the  purpose  of 
ascertaSninff  the  relative  effects  of  two  different  types  of  en^nes  on 
certain  bridges  on  the  Philadelphia  Division,  varying  in  length  from 
fifty-eight  to  five  hundred  and  fifteen  feet. 

There  were  two  special  cars  attached  to  two  engines  of  different 
types,  and  each  train  was  run  over  thf>  bridge  at  a  speed  of  ten  miles 
per  hour  and  then  at  a  speed  of  thirty-five  miles  per  hour.  The 
relative  elongations  in  different  members  were  measured  by  instru- 
ments which  I  designed  and  had  made  for  that  particular  purpose. 

While  the  results  of  these  tests  show  conclusively  that  one  type  of 
engine  was  more  favorable  to  the  bridge  tlian  the  otlier,  no  general 
conclusion  can  be  drawn  from  the  tests  so  far  as  impacts  are  con- 
cerned; for  this  reason,  I  deemed  it  best  not  to  enter  into  any  details 
concerning  them  in  the  report  submitted  to  the  Association. 

VIII.    Best    and   Most    Economical    Railway  Track   Pile- 

DKIVER. 

REPORT  OF  G.   W.   HINMAN. 

To  the  President  and  Members  of  the  Association  cf  Railway  Superin- 
tendents of  Bridges  and  Buildings: 

Not  being  able  to  communicate  with  Mr.  J.  L.  White,  the  chairman 
of  your  Committee,  of  which  I  am  a  member,  on  the  subject  of  '*  The 
Best  and  Most  Economical  Railway  Track  Pile-Driver,"  1  beg  to  sub- 
mit the  following: 

I  herewith  hand  you  a  blue-print  of  the  Louisville  A  Nashville  Rail- 
road Company^s  track  pile-driver.  This  style  of  pile-driver  has  been 
in  use  on  the  Louisville  <fe  Nashville  Railroad  for  the  last  twelve  years. 
This  pile-driver  was  designed  by  the  Bridge  and  Building  department. 
You  will  note  tliat  it  is  a  pendulum  driver;  piles  can  be  driven  on  any 
batter,  or  plumb.  Tou  will  also  note  that  the  driver  has  two  centres, 
you  can  drive  piles  close  to  the  end  of  the  car,  or  shift  the  driver 
ahead  on  to  the  forward  centre,  and  drive  piles  fifteen  feet  ahead  of 
the  car  in  case  of  a  washout  You  will  also  note  that  when  the  driver 
is  on  her  back  centre,  you  can  swing  the  driver  around,  and  work  from 
the  other  end  of  the  car.  This  is  a  very  important  feature  in  a  driver 
when  you  are  between  two  washouts  and  cannot  get  to  a  turn-table,  or 
a  Y,  to  turn  the  driver  on. 

The  leads  are  raised  and  lowered  with  the  aid  of  a  pole  twenty  feet 
long.  This  pole  is  made  with  a  yoke  on  the  bottom  end,  and  fnstens 
to  the  leads  oy  the  means  of  two  steel  pins  one  and  one-half  inches  in 
diameter,  and  ten  inches  long.  It  is  adjustable.  The  top  of  the  pole 
has  two  eye-bands.  One  eye-band  is  used  for  the  suspension  rope  that 
holds  the  pole  in  position,  the  other  end  of  the  rope  being  fastened  to 
the  top  of  the  leads.  One  end  of  the  raising  line  is  fastened  to  the 
other  eye-band,  and  runs  through  a  leading  block  which  is  made  fast 
to  !a  chain  that  is  put  under  the  track  twenty-five  feet  ahead  of  the 
driver.    The  raising  line  runs  from  the  leading  block  to  sheave  on  for- 
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ward  end  of  driver,  back  to  wiDcb  bead  on  eogioe.  This  handles  tbe 
leads  by  steam,  and  it  can  be  done  very  quickly  and  easily. 

Any  kind  ot  engine  can  be  used  on  tbis  driver.  All  that  is  wanted 
is  an  engine  with  a  hoisting  drum  and  a  winch  head.  I  am  using  a 
double  engine,  with  seven-inch  cylinders,  and  two  friction  drums  and 
two  winch  heads,  made  by  the  Lidgerwood  Manufacturing  company, 
of  New  York,  No.  71.  I  use  no  nippers  to  raise  tbe  hammer,  but  make 
the  line  fast  to  the  hammer,  and  handle  it  with  the  friction.  The 
hammer  weighs  3,300  pounds,  which  is,  I  think,  the  best  weight  for  all 
kinds  of  pile  driving.  We  use  a  two  and  one-half  inch  diameter,  four 
strand,  best  Manilla  rope  for  hammer  line.  I  like  it  best  for  all  pur- 
poses, and  consider  it  better  than  a  wire  one.  We  carry  on  the  driver 
a  water-tank  that  will  hold  800  gallons  of  water,  and  also  a  coal-box 
that  will  hold  twenty-five  bushels  of  coal.  In  working  tbe  driver,  we 
couple  the  locomotive  direct  to  the  pile-driver  with  a  long  shackle 
made  for  that  purpose,  the  tank  of  the  locomotive  being  next  the 
driver.  This  enables  us  to  get  water  from  the  locomotive  tank  to  the 
tank  on  driver  by  the  aid  of  a  steam  syphon.  We  also  use  the  syphon 
to  fill  the  locomotive  water- tank,  when  we  can  get  water  nearer  than 
to  run  to  a  regular  water  station.  We  also  get  coal  from  the  locomo- 
tive tender. 

We  also  carry  a  tool-car  with  the  driver.  Twenty-four  feet  of  this 
car  is  boxed  up  for  tools;  ten  feet  of  car  is  open  for  coarse  tools,  pile 
rings,  and  a  hand-car,  which  we  always  carry. 

The  tool-car  contains  the  following  tools: 

500  feet  of  2j^-inch  diameter  best  four  strand  manilla  rope. 
250  feet  of  2-inch  diameter  best  four  strand  manilla  rope. 

1  coil  of  ^4-inch  diameter  rope,  800  feet. 
300  feet  of  1-inch  rope. 

300  feet  of  ^-inch  rope. 

2  good  switch  ropes. 

1  pair  8-inch  patent,  double  sheave  tackle  blocks. 
1  pair  12-inch  patent,  double  sheave  tackle  blocks. 
1  pair  16-inch  patent,  double  sheave  tackle  blocks. 
1  12-inch  snatch  block. 

1  16-inch  snatch  block. 

2  band  pullera. 

2  15-ton  hydraulic,  foot-lifting  jacks. 

4  10-ton  screw  jacks,  18  inches  high. 

2  5-ton  screw  jacks,  12  inches  high. 

6  steel  bars,  ^j4  feet  long. 

4  steel  bars,  4)2  f^et  long. 

2  claw  bai*8. 

4  track  chisels. 

2  14-pound  double-faced  mauls. 

2  8-pound  double-faced  mauls. 

6  5-feet  cross-cut  saws. 

12  8-inch  mill  saw  files. 

8  6-pound  chopping  axes. 

2  ship  carpenters*  hewing  axes. 
10  cant-lio(»ks. 

3  15-16- inch  crank  augers. 
3  13-16-inch  crank  augers. 
2  11-16-inch  crank  augers. 
1  keg  lOd.  nails. 

1  keg  80(1.  nails. 

2  keffs  tr^ck  spike. 

2  kegs  8x3„.inch  boat  spike. 
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2  spike  mauls. 

1  track  gauge. 

2  7-8-iiicli  S.  wrenches. 
4  3-4-incU  S.  wrenches. 

2  5-8-!nch  S.  wrenches. 

1  12-inch  monkey-wrench. 
1  15-incli  monkey-wrench. 
1  18-iuch  monkey-wrench. 
And  wrenches  to  fit  all  the  nuts  on  the  pile-driTer. 

3  pairs  adjustable  pipe  tongs. 

1  hand  hammer. 
8   cold  chisels. 

2  12-inch  flat  files. 
10-galIou  can  lubricating  oil. 
10-gallon  can  signal  oil. 

2  small  oiling  cans. 

1  lamp  filler. 

8  white  lanterns. 

2  green  lanterns. 
2  red  lanterns. 

1  grindstone  and  frame. 
1  hand-car. 
1  velocipede  car. 

50  pile  rings  of  various  sizes  to  fit  piles,  made  of  good  iron,  1  inch 
thick,  2>'2-inch  wide. 

For  engine  in  pile-driver  we  carry: 

5-gallon  can  of  lubricating  oil. 

2-gallon  can  of  cylinder  oU. 

1  pint  oil  can  locomotive  pattern. 

1  squirt  can. 

1  soft  hammer. 

1  packing  hook. 

And  wrenches  to  fit  all  the  nuts  on  engine. 

The  above  list  of  tools  are  necessary  for  the  outfit  of  a  road  pile- 
driver. 

The  cost  per  day  for  running  a  pile-driver  is  as  follows: 

Foreman  and  ten  men $22.00 

Engineer,  fireman,  and  watchman  ....  6.80 

Conductor  and  two  flagmen 7.00 

Coal,  oil,  and  waste 2.50 

Use  of  locomotive 12.00 

For  use  of  driver  and  tools 2.60 


$52.80 


This  crew  is  for  work  on  road  where  you  are  building  short  trestles, 
say  from  30  to  40  piles  each.  Where  a  trestle  is  three  or  four  thousand 
feet  long  the  pile-driving  crew  should  consist  of  a  foreman  and  four- 
teen men,  as  there  will  not  be  so  much  delay  in  passing  trains,  as  tres- 
tles of  this  length  invariably  have  a  side-track  near  both  ends  and  con- 
sequentlv  the  pile-driver  will  drive  more  piles. 

My  pile-driver  was  rebuilt  this  year,  and  before  rebuilding  her 
several  of  the  most  improved  railway  pile-drivers  were  visited  and 
examined  to  see  if  any  improvements  could  be  made  on  our  driver. 
We  found  none.  Taking  into  consideration  the  different  kinds  of 
work  our  driver  can  do,  driving  piles  on  any  batter,  changing  centres. 
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aod  driving  piles  15  feet  ahead  of  car,  also  changins^  ends  and  driving 
on  either  end  of  our  car,  as  well  as  using  her  for  a  derrick  in  loading 
and  unloading  all  kinds  of  material  with  a  boom  I  have  rigged  on  her 
for  that  purpose,  I  am  satisfied  that  the  Louisville  &  Nashville  Kail- 
way  Company  have  the  best  and  most  economical  railway  track  pile- 
driver.  I 

Respectfully  submitted, 

G.  W.  HiNMAN, 

Supervisor  li,  4b  B,^  L,  d:  N,  Rl  li, 
Evansville,  Ind.,  Oct.  15,  1896. 

DISCUSSION. 

Mr.  Aaron  S.  Markley. — We  liave  a  Bay  City  pile-driver  in 
service  about  5  or  6  years.  It  is  self-propelling.  If  pile- 
driving  is  to  be  done  within  a  mile  and  a  half  of  a  side-track, 
we  rarely  use  an  engine  to  propel  the  driver.  In  that  way  we 
save  the  expense  of  train  crew,  engineer,  and  fireman.  We  are 
protected  by  the  train  despatcher  and  get  orders  the  same  as  if 
we  had  a  regular  train  crew.  We  haul  5  or  6  cars  on  a  level 
grade  and  2  or  3  on  our  heaviest  grade.  All  our  unloading  of 
sand,  cement,  and  stone  for  masons,  as  well  as  similar  work,  is 
done  with  the  driver.  We  pay  oui  engineer  $2.50  per  day 
while  running  the  driver.  That  saves,  of  course,  the  expense 
of  labor  referred  to.  When  I  first  began  using  it  I  did  not  like 
it,  but  the  longer  we  use  it,  the  better  we  like  it.  I  am  safe  in 
saving  that  in  5  or  6  vears*  service  we  have  saved  in  train  ser- 
vice  the  original  cost  of  the  machine.  The  price  of  the  machine 
is  $4,500.  There  are  no  repairs  to  amount  to  anything,  the 
chains  and  sprocket-wheels  are  about  the  only  thing  that  require 
renewing.  They  last  from  one  to  one  and  one-half  years.  The 
hammer  line  is  hitched  direct  from  the  drum  to  the  hammer.  No 
cat-head  is  used.  Forty  to  50  piles  can  be  driven  per  day,  depend- 
ing on  location  and  number  of  trains  with  which  we  have  to 
contend.  Hammer  which  weighs  2,800  pounds  is  used.  We 
tried  wire  cable,  five-eighths,  for  hammer  line,  but  found  it  too 
rigid.  Ordinarily,  the  driver  in  running  will  make  8  miles  per 
hour. 

Mr.  Thompson. — I  have  one  of  the  Bay  City  drivers,  which 
we  bought  about  six  years  ago.  When  we  got  it  I  did  not  like 
it,  and  the  more  I  use  it  the  less  I  like  it.  It  was  called  a  self- 
propeller,  but  could  only  run  about  four  miles  per  hour  on  good 
track.     On  sharp  curves  or  when  entering  sidings,  it  could  not 
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move  itself.  We  do  not  pretend  to  use  it  without  an  engine 
to  handle  it.  It  is  a  very  heavy,  cumbersome  affair,  and  I  think 
a  driver  could  be  built  of  a  great  deal  less  material  that  would 
be  much  better.  It  is  very  hai*d  on  hammer  lines.  Mr.  Mark- 
ley  says  a  line  lasts  him  three  or  four  weeks.  We  think  we  are 
doing  well  to  make  one  last  three  or  four  days. 

President. — 'Ftie  Dulnth  &  Iron  Range  road  has  a  Bay  City 
driver.  We  liked  it  when  we  got  it,  and  we  still  like  it.  We 
had  some  trouble  about  the  rope,  but  the  difficulty  was  in  the 
construction  of  the  head-block.  We  had  three  times  more 
weight  than  was  necessary.  We  readjusted  the  head-block  and 
have  had  no  further  trouble.  We  use  one  and  three-quarter- 
inch  stevedore  rope,  as  we  find  that  tlie  best  rope.  We  used  in 
one  season  a  whole  coil  of  manilla,  in  thirty  days,  then  we 
bought  stevedore  and  one  coil  lasted  us  six  months. 

Mr.  Markley. — Did  the  old  stevedore  rope  have  a  core  in  it? 

President. — No. 

Mr.  Markley. — We  find  that  the  core  dropped  and  that  dis- 
turbed everything. 

Mr.  Eggleston. — We  have  got  a  Bay  City  driver  and  the 
longer  we  have  it,  the  better  we  like  it.  It  is  not  self-propel- 
ling. We  use  one  and  three-quarter-inch  manilla  rope  with 
3,000  pound  hammer,  and  we  have  run  these  ropes  in  all  kinds 
of  weather.  I  do  not  know  but  the  propeller  would  work 
well  in  some  places,  but  most  of  our  work  lies  away  a  good  dis- 
tance from  any  siding. 

Mr.  Bishop. — The  Rock  Island  pile-driver  is  of  their  own 
plan,  and  their  own  build;  has  a  20-foot  extension.  The  top 
and  bottom  sheaves  are  14  inches ;  drum  of  engine  is  20  inches. 
We  use  l^-inch  rope,  and  it  drives  about  150  piles  before  wear- 
ing out. 

Mr.  McNab. — The  West  Michigan  pile-driver  is  one  of  their 
own  design.  It  used  to  be  so  that  it  propelled  itself,  but  we 
found  there  was  not  very  much  economy  in  doing  so ;  it  would 
only  make  about  six  or  eight  miles  an  hour,  and  in  going  up 
grades  of  any  length  the  boiler  would  not  make  steam  as  fast 
as  it  used  it,  and  we  bad  to  stop  occasionally  and  blow  up. 
We  did  away  entirely  with  the  propelling  gear,  and  now  we 
use  an  engine  and  crew  every  time  we  go  out  to  drive  piles. 


202 

We  use  a  2,800-pound  hammer;  our  driver  swings  nine  feet  each 
way  from  centre  of  track. 

Mr.  Garvey. — What  kind  of  a  rope  have  you  used? 

Mr.  Bishop. — We  use  manilla  rope. 

Mr.  Garvey. — We  have  had  considerable  trouble  with  ropes 
wearing  out.  We  now  use  manilla  rope,  but  from  what  I  have 
heard  to-day  I  think  there  must  be  something  wrong  with  our 
sheaves ;  sometimes  the  rope  would  not  run  more  than  two  or  three 
days.  We  use  14  x  12  sheaves.  We  have  on  our  road  a  great 
many  private  telephone  wires  which  cross  the  track,  and  there 
is  hardly  any  station  where  we  do  not  have  to  lower  the  leads 
when  we  go  out,  but  we  have  them  so  regulated  that  we  can  raise 
and  lower  them  easily.  We  do  the  most  of  the  raising  and 
lowering  with  the  weight  of  the  hammer,  and  we  find  it  is  vei^y 
good  to  have  the  hammer  fixed  that  way. 

Mr.  Thompson. — Have  any  of  the  members  ever  tried  two- 
inch  line,  and  have  they  used  it  for  hoisting  by  hand  or  steam  ? 

Mr.  Bishop. — I  find  they  are  not  giving  good  satisfaction  on 
the  pile-driver  we  got.  At  the  present  time  I  aai  figuring  to 
rig  up  one  with  compi*essed  air  which  will  save  two  men. 

Mr.  Markley. — ^There  is  no  danger  with  the  hammer,  but 
there  is  with  the  pile-driver. 

Mr.  J.  H.  Travis. — We  have  always  had  better  results  with 
1  ^-hammer  line  than  with  any  other  size,  and  we  have  a  great  deal 
of  driving  to  do  on  the  Southern  lines,  where  there  are  four  or  five 
miles  of  trestle  at  a  place.  We  tried  one  and  three-fourths  and 
two  inches,  but  we  never  did  get  as  good  results  as  we  did  from 
the  one  and  one-half  inch.  In  connection  with  this  talk  in  refer- 
ence to  pile-drivers  and  their  operation,  I  believe  if  we  would 
all  try  to  get  up  something  that  is  better  than  we  have  had  hereto- 
fore, it  would  be  of  more  advantage  and  interest  to  the  society 
than  anything  else.  The  great  objection  to  all  the  pile-drivers 
that  have  been  used  in  the  Northern  country  within  the  last 
year  is,  that  they  have  been  turn-table  drivers  with  fixed  leads 
so  that  you  can  only  drive  your  pile  perpendicular  at  whatever 
distance  from  centre  to  centre  that  you  wish.  Some  of  the 
swing  leads  are  very  clumsy  and  there  are  a  good  many  unneces- 
sary parts   about  them,  and   I  believe  a  pile-driver  that   has 
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better  advantages  than  any  we  have  yet  seen  can  be  constructed 
economically  and  have  the  leads  to  swing  as  well  as  a  pendulum 
driver.  I  am  going  to  try  it  on  one  driver  that  we  are  going  to 
build,  by  making  a  frame  that  will  support  the  leads,  and  so 
you  can  raise  the  leads  if  necessary  when  the  train  is  in 
motion.  It  is  very  seldom  that  this  is  necessary,  but  by  drop- 
ping the  hammer  the  weight  of  the  same  raises  the  leads.  I  am 
going  to  make  one  side  of  the  frame  with  a  4>inch  screw,  allow- 
ing an  adjustment  in  one  part  of  the  frame  of  four  inches,  and 
that  would  be  all  that  is  necessary,  I  think.  I  have  not  made 
any  experiments  yet  that  would  enable  me  to  know  just  how  long 
the  screw  should  be,  but  four  inches  would  be  all  that  would  be 
necessary,  I  think.  I  expect  to  have  one  in  operation  before 
very  long,  and  next  time  I  shall  bQ  able  to  tell  the  members  how 
it  works.  I  know  that  our  chief  engineer  and  all  our  managing 
officials  insist  on  having  two  piles  well  battered  so  as  to  have 
a  good  base  of  support,  and  it  would  wreck  the  old-fashioned 
pile-drivers  to  do  that. 

IX.  Span  Limits  for  Different  Classes  op  Iron  Bridges 
AND  Comparative  Merits  of  Plate-Girders  and  Lat- 
tice-Bridges for  Spans   from  50  Feet  to  110  Feet. 

REPORT  OF  W.  A.   McGONAGLE. 

Mb.  President. — As  chairman  of  this  committee,  I  will  state  that 
this  subject  was  given  us  in  1894.  Your  committee  have  looked  into 
the  matter  and  find  that  the  American  Society  of  Civil  Engineers  dis- 
cussed a  similar  subject,  and  a  report  on  the  same  was  read  by  Mr.  J. 
A.  L.  Waddell  in  the  year  1892,  before  that  society.  It  occurs  to  your 
committee,  that  the  discussion  of  this  technical  subject  does  not  prop- 
erly belong  to  our  association;  we  should  propound  and  discuss  prac- 
tical subjects  relative  to  the  maintenance  department  of  our  railroads, 
so  that  every  member  can  fully  understand  and  participate  in  the  dis- 
cussion thereof,  and  for  this  reason  we  have  decided  to  give  the  usual 
practice  of  eminent  engineers  in  the  selection  of  classes  of  iron  bridges 
for  different  spans. 

Mr.  J.  A.  L.  Waddell,  member  A.  S.  0.  E.,  recommends  as  follows: 

Plate-girders to  100  ft.  span. 

Lattice-girders 100  ft.  to  150  ft.  span. 

Pin  spans 150  ft.  and  upwards. 

Mr.  Edwin  Thatcher,  Keystone  Bridge  works,  recommends  as 
follows: 

Plate-girders to    90  ft.  span. 
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Mr.  Woelfel,  Peneoyd  Bridge  work8,  recommends  as  follows: 

Plate-^^rders to    80  ft.  span. 

Lattice-girders 80  ft.  to  110  ft.  span. 

Mr.  J.  S.  Deans,  Phosalx  Bridge  Co.,  recommends  as  follows: 

Plate-girders to    76  ft.  span. 

Lattice-girders 75  ft.  to  135  ft.  span. 

Pin  spans 133  ft.  and  upwards. 

Mr.  Aug.  Zlesing,  Lassig  Bridge  and  Iron  works,  recommends  as 
follows. 

For    f  Plate-girders to  90  ft.  or  possibly  100  ft. 

deck  <  Lattice-girders from  90  ft.  to  160  ft. 

spans  (  Pin  spans from  160  ft.  and  upwards. 

Fnr       f  PJate-glrders     .....  to    80  ft.  span. 

.,    "„_!,  J  Half  through  lattice                 .        .  80  ft.  to  110  ft.  span. 

snans     I  ^"^^  through  lattice         ...  100  ft.  to  160  ft.  span. 

spa  s     ^  p.jj  spans 160  ft.  and  upwards. 

Mr.  Samuel  Tobias  Wagner,  FiVst  Assistant  City  Engineer,  Philadel- 
phia, recommends  as  follows: 

Plate-girders to  80  ft.  span. 

Lattice-girders 80  ft.  to  125  ft.  span. 

Pin  spans 125  ft.  and  upwards. 

From  tlie  above  tabulations  it  will  be  observed  that  considerable 
diiference  exists  among  engineers  as  to  the  limits  of  spans  for  different 
classes  of  iron  bridges,  and  your  committee  realize  that  location  and 
head  room  are  large  determining  factors  in  selecting  classes  of  bridges 
and  fixing  length  of  spans  to  be  used;  and  as  we  are  called  on 
to  maintain  tliese  structures  only,  we  must  leave  to  the  American 
Society  of  Civil  Engineers  the  discussion  of  this  important  and  very 
intercHting  subject,  well  knowing  that  among  the  members  of  that 
society  are  some  of  the  brightest  minds  and  keenest  judgments  of  any 
society  in  this  or  any  other  country  in  the  world. 

W.   A.  McGONAOLR, 

K.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gkttys, 
6.  J.  Bishop, 
Onward  Bates. 
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LIST   OF  ANNUAL   CONVENTIONS. 


First  Convention,     St.  Louis,  Mo., 
Second  Convention,  Cincinnati,  Ohio, 
Third  Convention,    Philadelphia,  Penu. 
FoTirth  Convention,  Kansas  City,  Mo., 
Fifth  Convention,     New  Orleans,  La., 
Sixth  Convention,     Chicago,  111., 


September  25,  1891. 
October  18,  19,  1892. 
October  17  to  19,  1893. 
October  16  to  18,  1894. 
October  15,  16,1896. 
October  20  to  22,  1896. 


Year  1891-2. 
Year  1892-3. 
Year  1893-4. 
Year  1894-5. 
Year  1895-6. 
Year  1896-7- 


MEMBEBSHIP. 

Number  of  active 
Number  of  active 
Number  of  active 
Number  of  active 
Number  of  active 
Number  of  active 


members,  60. 
members,  112. 
members,  128. 
members,  115. 
members,  122. 
members,  140. 


206 


n 
o 

h 

SQ 

o 

Q 

iJ 

1^ 

n 

Si 

«! 

»E  O 

5^ 

2  < 

3;; 

QO  O 
< 

m 
o 

s 

H 

O 
iH 

Cm 

O 

O 

OQ 


«0 

d 


a 

« 

« 

o 


9     • 


a    0 

d     2    P 

r*         an        Aj 


2    S    ^ 
^    .d 


0 
O 

o 


<<      Pd      CQ 


^  o  a 

>5    ^    ^ 


d     A 

OQ      pQ 

^      -; 

O 

u 

o 


4 
o 


s    ^ 

P       CD 

a;    3 


ttt 

OS 

d 
o 

o 

o 


^ 


•2 


•2 

s 

5 


o 

e 


A 

OQ 

00 

so 

• 

« 

M 

a 

4 
•-9 


6 

m 

§ 

M 

S 

p. 

OS 

• 

^4 

4 

S 

t>; 

o 

s 

^ 

o 

1 

QO 

O 

tf 

5 

h3 


a 

XI 
OQ 


i 

ca 
S 

OQ 

d 

2 


:  d 

:  2 

d  OQ 

.  xi 

.  s 


207 


COMMITTEES  ON  SUBJECTS  FOR  REPORT  AND  DIS- 
CUSSION SELECTED  AT  EACH  CONVENTION 
SINCE  ORGANIZATION  OF  THE  ASSOCIATION 
IN    1891. 


FIRST  CONVENTION,  ST.  LOUIS,  MO.,  SEPTEMBER  26,  1881. 

Subjects.  Committees. 

1. 

i  Aaron  S.  Markley, 
J.  B.  Mitchell, 
W.  R.  Damon. 
3. 

(   H.  M.  Hall, 
Frame  and  Pile  Trestles  Complete,  including  Rerailer    {  W.  A.  McOonagle, 

(  G.  W.  McQehee. 
S. 

Framing  and  Protection  of  Howe  Truss  and  Other    (  i'  w'^SSJlfciS;, 
Wooden  Bridges  against  Fire  and  Decay |  j,'u/uir£ey' 

Iron  and  Vitrified  Pipe  for  Waterways  under  Bail-     (    T*n®SSiJ2''**'^* 

road  Embankments {  Jig'.^X'ce. 

0. 

Water-Tanks  Complete,  including  Painting,  Pumps,    (  9*  ^ '^J?®*'* 
Pump  and  Coal  BTonses,  Wells  and  Reservoirs )  q  McN^b ' 

6. 

IB.  F.  Bond, 
G.  M.  Hinman, 
James  DeMars. 
7. 

!J.  A.  Nicholson, 
Adam  McNab, 
C.  B.  Keller. 
8. 

Paints  for  Iron  Structures (  A^j'Kelley^' 

(  H.  A.  Hantton. 

SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  1802. 

1. 


Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneficiaries 

2. 


'  Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 

.  G.  W.  Turner. 

r  G.  W.  Markley, 

Turn-table,  Best,  with  a  View  of  Economy,  and  Dura-     1  H.  F.  Martin, 

billty,  and  Strength I  James  H.  Travis, 

{  Charles  Walker. 
8. 

f  C.  E.  Fuller, 

Water  Columns,  Best,  Cheapest,  Simplest,  and  Most     I  A.  S.  Markley, 

Durable \  H.  N.Spauldlng, 


4. 


E.  L.  Cary. 


Coaling  Stations,  including  Storage  Bins  and   for    J   C.  W.  Gooch, 
CoaUng  Engines 


r  J.E.Wallace, 
J   C.W.  Gooch, 
,   O.  W.  Hinman, 
I  J.  H.  Cummin. 
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ft. 

Crawling  of  Ralls,  and  its  Effects  on  Stmctures. 

6. 
Onard-Balls  on  Bridges,  Advantages  and  Disadvan- 


tages,  and  Best  to  be  Adopted. 


7. 

Platforms,  Height  and  Distance  from  Rail  and  Mode 
of  Constractton 


Best  Bridge,  Wood,  Combination,  or  Iron,  from  180 
feet  and  upwards,  and  the  Best  Method  of  Reoon* 
stmction 

9. 

Best  Method  of  Elevating  Track  npon  Bridges  and 
Trestles 


Geo.  M.  Reid. 
L.  K.  BpafTora, 
J.  B.  Mitchell, 
L.  8.  Isdell. 

O.  J.  Travis, 
Q.  McNab, 
J.  F.  Mock, 
J.  M.  Btaten. 

James  Stannard, 
M.  Walsh, 
N.  M.  Markley, 
Robert  Ogle. 

A. Shane, 
Walter  Ransom, 
N.  Potter, 
C.  G.  Worden. 

''  H.  B.  Gettjs, 
8.  F.  Patterson, 
G.  W.  Hinman, 
P.  A.  Watson. 


THIRD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  1888. 


1. 
Depressed  Cinder  Pits  and  Other  Kinds. 

2. 


r  W.  G.  Berg, 
Abel  8.  Markley, 
G.  W.  Andrews, 

.  C.  E.  Fuller. 


f  G.  M.  Reid, 

Best  Method  of  Bridge  Inspection \   B.xiwise"' 

I  J.  8.  Berry*. 
8. 

r  G.W.  Markley, 

Pump,  and  Boiler, j  J^B^^k'lSS'eU; 

I  J.  R.  Harvev. 
4. 


'  W.  A.McGonagle, 
J.  H.  Markley, 
Geo.  C.  Nutting, 

^  John  CopelanoT 


Maintenance  of  Pile  and  Frame  Trestle 

6. 

'  O,  J.  Travis, 

The  Best  8cale  Foundation i  J^^/wadley 

I  T.  M.  Strain. ' 


FOURTH  CONVENTION,  KAN8A8  CITY,  MO.,  OCT.  16,  17,  AND  18,  18M. 


1. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  washouts  and  Burnouts 

8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  BApeclally  with  Reference  to 
<jouthern  Yellow  Pine,  White  Pine,  Fir,  and  Oak. . . 


( 


G.  W.  Andrews, 
W.  G.  Berg. 
J.  E.  Greiner, 
{  E.  H.R.  Green. 

R.  M.  Peck, 
G.  J.  Bishop, 
A.  B.  Manning, 
C.  D.  Bradley. 

W.  G.  Berg. 
J.  H.  Cummin, 
John  Foreman, 
H.  L.  Fry. 
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4. 


Best  Method  of  Erecting  PUte-QIrder  Bridges. 


ft. 

Best  and  Most  Economical  Railway  Track  Pile- 
Drlver 

6.     • 

Sand  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  including  Baildlngs 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Gomparatiye  Merits  of  Plate-Girders  and  Lat- 
tice-Bridges for  Spans  from  60  to  llO  feet 


8. 


Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments 


too  Low  for 


Arch  Culverts. 


9. 


Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments   


10. 


Interlocking  Signals. 


11. 


Pumps  and  Boilers. 


f  H.  M.  Hail, 
J.  M.  Staten, 
O.  W.  Hinman, 

^  J.  N.  Pullen. 

J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock,  • 
James  T.  Carpenter. 

Aaron  S.  Markley, 
H.  A.  Hanson, 
A.J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McOonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Qettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reld. 
J.  L.  Soisson, 
N.  M.  Markley. 
R.  J.  Howell. 

J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflln, 
J.  A.  Spangler. 


(  John  H.  Markley, 
)   O.  J.  Travis, 
;   A.Shane, 
I  O.W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  10  AND  16,  1896. 


1. 

How  to  Determine  Slse  and  Capacity  of  Openings 
for  Waterways 

2. 

Diiferent  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  ? 


Drawbridge  Ends,  Methods  of  Locking:  and  under 
this  head  include  Locking  of  Turn-tables 

4. 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


6. 

Local  St-attons  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms... 


Aaron  8.  Markley, 
J.  S.  Berry, 
c:.  C.  Mallard, 
J.  L.  White. 

A.  Shane« 
W.  O.  Bggleston, 
J.  L.  Soisson, 
\  O.  J.  Travis. 

H.  M.  Hall, 
James  Stannard, 
H.  Middaugh, 
C.  C.  Mallard. 

R.  M.  Peck, 
T.  H.  Kelleher, 
A.  McNab, 
W.  M.  Noon, 
O.  W.  Hinman, 
William  Berry. 

J.H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 
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« 

Tanks,  SUe,  Btyle,  and  Details  of  Constnictlon,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 

7. 

Bliearlng  of    Btvets  in    Plate- Girders    and   Cause 
Thereof 

8. 

Best  and   Uniform  System  of  Report   Blanks  for 
Bridge  and  Building  Department 

9. 

Protection  of  Railroad  Structures   and   Buildings 
from  Fire 


i 


10.  Brought  forward  from  1804. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

11.  Brought  forward  from  1894. 


Best  and   Most  Economical  Railway  Track   Pile- 
Driver 


12.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Oirders  and  ijat- 
tice- Bridges  for  Spans  from  60  to  110  feet v 


18.    Brought  forward  from  1804. 


W.  O.  Eggleston, 
W.  M.  Noon, 

A.  McNab, 

N.  W.  Thompson. 

J.  M.  Staten, 
R.  L.  Heflln, 
J.H.Travis, 
O.  M.  Reid. 

G.J.  Bishop, 
W.  O.  Enleston, 
Onward  Bates, 
M.  Riney. 

Urn  dft.  s  ecK, 
L.  K.  Spafford, 

B.  T.  Mclver. 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 


J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 
J.  T.  Carpenter, 
G.  W.  Hmman. 


W.  A.  McGonagle, 
R.  M.  Peck. 
W.  M.  Noon, 
H.  B.  Geuys, 
G.  J.  Bishop, 
Onward  Bates. 


Interlocking  Signals. 


{ 


J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin, 
.J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22^  1896. 


1. 

Methods  of  Heating  Buildings  where  Three  or  More 
Stoves  are  Now  Used 

2. 

The  Most  Suitable  Material  for  Roofs  of  Buildings  of 
All  Kinds 

8. 

Roundhouse   Construction,  including   l^oke-jacks    ^ 
and  Ventilators ^ 

4. 


J.  H.  Cummin. 
George  W.  Hlnman, 
George  W.  Markley, 
Wm.  Berry. 

R.  M.  Peck, 
G.  W.  Turner, 
W.  M.  Noon, 
N.  W.  Thompson. 

Geo.  W.  Andrews, 
O.  J.  Travis, 
W.  O.  Eggleston, 
James  T.  Carpenter. 


Care  of  Iron  Bridges  after  Erection \   h.  M.  HallT' 


James  H.  Travis, 
T.  M.  Strain, 
H.  M.  Hail, 
Walter  Rogers. 


211 


6. 

How  to  Determine  Sixe  and  Capacity  of  Openings 
for  Waterways 

6. 

Protection  of  Bailroad  Buildings  and  Other  Stmc- 
tares  from  Fire 


f  Walter  O.  Bersr, 
Aaron  8.  Markley, 
Onward  Bates, 
A.  J.  Eelley. 


I 

I 


7. 


Designs  for  Ice- Houses. 


8. 

Best  End  Constmotion  for  Trestles  adjoining  Em- 
bankments  

9. 


Bridge  Warnings  for  Low  Overhead  Stroctores. 


10. 

Stook-yards  and  Stocksheds,  including  all  Details  of 
Construction 

11. 
Floor  System  on  Bridges,  including  Skew  Bridges.. .. 


W.  A.  McGonagle, 
M.  M.  Garvey, 
1   J.  D.  HUderbrand, 
\.  John  Foreman. 

W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  Markley, 
Geo.  W.  By  an. 

C.  C.  Mallard, 
W.  S.  Danes, 
R.  L.  Heflln, 
A.  C.  Oloey. 

f  W.  E.  Harwig, 
M.  A.  Martin, 
E.  H.  R.  Green, 
Joseph  Doll. 

Geo.  J.  Bishop, 
W.  B.  Cannon, 
O.  H.  Andrews, 
James  Brady. 


{ 


W.  B.  Guppy, 
C.  P.  Austin, 
C.  W.tJooohi 
F.  W.  Tanner. 
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DIRECTORY  OF  MEMBERS  OF  THE  ASSOCIATION 
OF  RAILWAY  SUPERINTENDENTS  OF  BRIDGES 
AND  BUILDINGS. 


OCTOBER.  1S96. 

Andbbson,  C.  W.,  N.  a  W.  R.  R.,  Graham,  Va. 

Andbbws,  Qbobob  W.,  Philadelphia  Div.  B.  A  O.  R.  R.,  24  Ohestnat  St.,  Phila. 

ANDBBW8,  O.  H.,  St.  Jo.  &  Q.  I.  &  E.  C.  Ry.,  Elwood,  Kan. 

Applb,  T.  N.,  Cleveland  A  Pittsbar^h  Ry.,  Wellsville,  Ohio. 

Austin,  Cyrus  P.,  B.  A  M.  R.  R.,  Medford,  Mass. 

Batbs,  Onwabd,  C,  M.  &  St.  P.  Ry..  and  M.  A  N.  Ry.,  Chicago,  111. 

Bbbq,  Waltbr  Q.,  Leblsrh  Valley  Ry.,  Jersey  City,  N.  J. 

Bbbbt,  J.  S.,  8.  T.  S.  W.  Ry.,  Tyler,  Texas. 

Bbbby,  William,  San  Antonio  A  Arkansas  Pass  Ry.,  Yoaknm,  Texas. 

Bishop,  Gbobob  J.,  C,  R.  I.  A  P.  Ry.,  Topeka,  Kan. 

Bbickbb,  J.  A.,  Norfolk  A  Western  Ry.,  Shenandoah,  Va. 

Bbadlbt,  C.  D.,  Si.  L.  A  San  FrandscaRy.,  Tex.  Div.,  Fort  Smith,  Ark. 

Bond,  B.  F.,  O.  A  M.  Ry.,  Flora,  111. 

Botcb,  Josbph  W.,  L.  E.  A  St.  L.  0.  R.  R.,  Hantingburg^h,  Ind. 

Bbadt,  Jambs,  Ohicai^o,  Rock  Island  A  Pacific  Ry.,  Davenport,  Iowa. 

Cannon,  W.  R.,  C.  R.  I.  A  P.  Ry.,  Herin^ton,  Kan. 

Oabmichabl,  William,  U.  Pao.  R.  R.,  Junction  City,  Kan. 

Cabpbntbb,  Jambs  T., Lexingrton,  Ky. 

Caby,  E.  L.,  M.  R.  and  B.  T.  R.  R.,  Bonne  Terre.  Mo. , 

Cahill,  M.  F.,  412  C  St.,  Lynchburg^,  Va. 

Cummin,  Josbph  H.,  Lohk  Island  R.  R.,  Long  Island  City,  N.  Y. 

Damon.  W.  R.,  Louisville,  Nashville  A  St.  L.  Rd.  Co.,  Huntingburgh,  Ind. 

Danbs,  William  S.,  Wabash  R.  R.,  Eastern  Div.,  102  Ewing  St.,  Peru,  Ind. 

Davis,  A.  C,  Birmingham,  Shef.  A  Tenn.  Riv.  Ry.  Co.,  Sheffield,  Ala. 

Doll,  Josbph,  C,  C,  C.  A  St.  L.  Ry.  Co.,  BatesviUe,  Ind. 

BooLBSTON,  William  O.,  C.  A  Erie  R.  R.,  Huntington,  Ind. 

Ennbs,  I.  R.,  South  Carolina  Ry.,  Branchville,  S.  C. 

Flbtchbb,  Holland  W.,  C.  A  N.  W.  Ry.,  22  6th  Ave.,  Chicago,  III. 

FoBBMAN,  John,  Phila.  A  Read.  R.  R.,  Pottstown,  Pa. 

Fby,  H.  L.,  Cape  Fear  A  Yankin  Valiey  R.  R.,  Greensboro,  N.  C. 

Fits,  Patbick  M.  J.,  C,  C,  C.  A  St.  L.  R.  R.,  Sandusky,  Ohio. 

Oabvby,  M.  M.,  Iowa  Central  R.  R.,  Marshalltown,  Iowa. 

Obttys,  Hbnby  E.,  Norfolk  A  Western  Ry.,  Roanoke,  Va. 

GiLBBBT,  Jambs,  M.  K.  A  Texas  Ry.,  Parsons,  Kansas. 

QoocH,  C.  W.,  Iowa  Central  R.  R.,  Des  Moines,  Iowa. 

GoLDMABK,  Hbnby,  1731  Monadnock  Block,  Chicago,  111. 

QaBBN,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Gbbbn,  William,  Mich.  Div.,  C,  C,  C.  A  St.  L.  R.  R.,  Wabash,  Ind. 

Gbbinbb,  J.  E.,  B.  A  O.  R.  R.,  Baltimore,  Md. 

OuppY,  B.  W.,  B.  A  M.  R.  R.,  Boston,  Mass. 

Hall,  H.  M.,  Ohio  A  Miss.  Ry.,  Olney,  III. 
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Hakks,  Gbobob  E.,  Flint  &  Pere  Marquette  Ry.,  East  Sairinaw,  Mich. 

Haksok,  H.  Am  O.,  C,  C.  &  St.  L.  By.  Co.,  Mt.  Carmel,  111. 

Habvbt,  Jam  KB  R.,  Bt.  L.,  I.  M.  A 13.  Ry.,  Little  Book,  Ark. 

Habwio,  William  E.,  LeUerb  Valley  R.  B.,  Phillipsborg,  N.  J. 

Hbildbb,  W.  H.,  N.  a  W.  By.,  Shenandoah,  Va. 

Hbfun,  B.  L.,  B.  a  O.  By.,  Grafton,  W.  Va. 

HiLDBBBBAMD,  J.  D.,  A.,  T.  &  8.  F.  B.  B.,  Chanute,  K^aas. 

Hikbs,  E.  D.,  Norfolk  A  Western  By.,  Portsmouth,  Ohio. 

HoWBLL,  BoBBBT  J.,  Wheeling  Bridge  A  Terminal  By.,  Wheeling,  W.  Va. 

Houston,  John,  Wilmington  A  Northern  By.,  Springfield,  Pa. 

HiNMAN,  U.  W.,  Louisville  A  Nashville  B*d  Co.,  Evansville,  Ind. 

Inoalls,  F.,  Nor.  Pacific  B.  B.,  Jamestown,  N.  D. 

Inobam,  Flotd,  Louisville  A  Nashville  B'd  Co.,  Erin,  Tenn. 

Isaacs,  John  t>..  Southern  Pacific  Co.,  San  Francisco,  Cal. 

Jbnninos,  J.  C,  Mich.  Div.,  C,  C,  C.  A  St.  L.  By.,  Wabash,  Ind. 

Johnson,  J.  E.,  Toledo,  St.  Louis  A  Kansas  City  B'd,  Frankfort,  Ind. 

Kbllbhbb,  T.  H.,  New  Orleans  A  N.  E.  B'd  Co.,  New  Orleans,  La. 

Kbllbb,  C.  B.,  C,  C,  C.  a  St.  L.  By.  Co.,  Cambridge  City,  Ind. 

Kbllby,  a.  J.,  K.  C.  Belt  By.  Co.,  Kansas  City,  Mo. 

Kino,  A.  H.,  Union  Pacific  By.,  Cheyenne,  Wyo. 

Klump,  O.  J.,  C,  C,  C.  A  St.  L.  By.,  Mattoon,  111. 

Kysbb,  Chablbs  W.,  Mo.  Pacifio  B.  B.,  El  Dorado,  Kansas. 

Labob,  C.  M.,  Erie  A  Pittsburgh  By.,  Jamestown,  Pa. 

Louohbbt,  E.,  Texas  A  Pacific  By.,  Marshall,  Texas. 

Mabxlby,  Aabon  S.,  Chicago  A  Eastern  111.  B.  B.  Co.,  Danville,  111. 

Mabxlbt,  John  H.,  Toledo,  Peoria  A  Western  By.  Co..  Peoria,  111. 

Mabxlbt,  N.  M.,  C,  C,  C.  a  St.  L.  By.  Co.,  Arcanum,  Ohio. 

Mabxlbt,  O.  W.,  C.,  C,  C.  A  St.  L.  By.  Co.,  Crawfordsville,  Ind. 

Mabxlbt,  Abbl  S.,  Pittsburg  A  Western  By.  Co.,  Alleghany,  Pa. 

Mallabd,  Chablbs  C,  Southern  Pacific  By.,  Algiers,  La. 

Manning,  A.  B.,  M.,  K.  A  T.  By.,  Parsons,  Kansas. 

Mabtin,  M.  A.,  M.,  K.  A  T.  By.,  Parsons,  Kansas. 

Mabtin,  F.  B.,  Cleveland  A  Pittsburgh  By.,  Wellsvilie,  Ohio. 

McObhbb,  G.  W.,  Mobile  A  Ohio  B'd  Co.,  Okolona,  Miss. 

McOonaolb,  W.  a.,  Duluth  A  Iron  Bange  B'd  Co.,  Two  Harbors,  Minn. 

McIvBBS,  B.  T.,  St.  Paul  A  Duluth  Ry.  Co.,  St.  Paul,  Minn. 

McInttbb,  Jambs,  Mahoning  Div.  Erie  B.  B.,  Central  Depot,  Cleveland,  Ohio. 

McNab,  a.,  Chi.  A  West  Mich.  By.,  Holland,  Mich. 

MiDDAUOH,  H.,  Seattle,  Lake  Shore  A  Eastern  By.  Co.,  Seattle,  Wash. 

MiDwiNTBB,  JosBPH,  D.,  G.,  H.  &  M.  By.  Co.,  Grand  Bapids,  Mich. 

Millbnbb,  S.  S.,  B.  a  O.  Southwest  B.  B.,  Washington,  Ind. 

MiTCHBLL,  W.  B.,  N.  Y.,  P.  A  O.  B.  B.,  Gallon,  Ohio. 

Mocx,  J.  F.,  Ohio  Btver  B'd  Co.,  Parkersburg,  W.  Va. 

McCuBDA,  Jambs,  A.,  T.  A  Santa  Fi  B'd,  Mercellne,  Mo. 

Nbff,  J.  L.,  C.  Nor.  Pac.  A  O.  By.,  858  Grand  Central  Depot,  Chicago,  111. 

NuTTiNO,  Gbobob  C,  O.  B.  a  C.  B.  B.,  Blacksburg,  8.  C. 

Noon,  W.  M.,  Duluth,  South' Shore  A  Atlantic  By.,  Marquette,  fiiioh. 

Olnbt,  a.  C,  Charleston,  S.  C. 

Olmbtbad,  J.  O.,  Central  Vermont  B.  B.,  St.  Albans,  Vt. 

Osbobnb,  Fbanx  C,  Valley  By.,  Cleveland,  Ohio. 

Pasco,  W.  F.,  Lehigh  B.  B.,  Easton,  Pa. 

Pabkbb,  John  P.,  Southern  California  By.,  San  Bernardino,  Cal. 

Pattbbson.  Samubl  F.,  Boston  A  Maine,  Concord,  N.  H. 

PoTTBB,  M.  F.,  C,  C,  C.  A  St.  L.  By.  Co.,  Franklin,  Ohio. 

PuLLBN,  J.  B.,  B.  A  O.  By.  8.  W.,  Chlllicothe,  Ohio. 

Pbck,  B.  M.,  Missouri  Pac.  and  St.  L.,  I.,  M.  A  8.  By.,  Pacific,  Mo. 
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Ranbom,  Waltbb,  AlalMima€ireat  Bouthem  Ry.,  Btrmini^lMMB,  Ala. 

Kkbd,  William.  Jr.,  III.  C«nt.  R.  R.,  Chicago,  111. 

Rbtmoldb,  Edwabd  F.,  C.  &  N.  W.  Ry.,  Ashland,  Wis. 

Ross,  R.  K.,  Detroit,  Lansing  &  Northern  Ry.,  lona,  Mich. 

RoGBBs,  Jambs,  N.  Y.  C.  &  St.  L.  R.  R.,  Fort  Wayne,  Ind. 

RooBRS,  Waltbb  a.,  C.  M.  a  St.  P.  Ry.,  Chicago,  111. 

Ryan^  Gbobgb  W.,  K.  C,  Fort  Scott  A  Memphis  Ry.  Co.,  Thayer,  Mo.,  Ore.  Co. 

RaoADs,  B.  F.,  C,  C,  C.  A  St.  L.  Ry..  Springfield,  Ohio. 

RiMBY,  M..  C.  A  N.  W.  R.  R.,  Barraboo,  Wis. 

ScBBNCK,  W.  8.,  B.  &  O.  R.  R.  (P.  H.  Dlv.),  Connellsvllle,  Pa. 

Shanb,  a.,  Cm  C,  C.  a  St.  L.  Ry.  Co.,  85  College  Ave.,  Indianapolis,  Ind. 

Sbobt,  M.  D.,  &.  C.  Belt  R.  R.,  Kansas  City,  Mo. 

SoissoN,  J.  L.,  Wheeling  A  Lake  Brie  Ry.  Co.,  Norwalk,  Ohio. 

Smith,  L.  D.,  Eastern  Div.  N.  A  W.  Ry.,  Petersburg,  Va. 

Smitb,  Oilman  W.,  C.  M.  A  St.  P.  Rt.,  Chicago,  111. 

Snow,  J.  P.,  B.  A  M.  R.  R.,  Boston,  Mass. 

Spanolbb,  J.  A.,  Pittsburg  Div.  B.  A  O.  Ry.,  Washington.  Pa. 

Spappobd,  L.  K.,  K.  City,  Fort  Scott  A  Memphis  Ry.,  Kansas  City,  Mo. 

Spauloinq,  H.  N.,  Cine,  Hamilton  A  Ind.  Ry.,  Connersville,  Ind. 

Stannabd,  Jambs,  Wabash  Ry.,  Moberly,  Mo. 

Strain,  T.  M.,  Wabash  Ry.,  Decatur,  111. 

Statbn,  Josbph  M.,  Ches.  A  Ohio  Ry.,  Richmond,  Va. 

Tannbr,  Frank  W.,  Missouri  Pacific  Ry.,  Atchison,  Kansas. 
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CONSTITUTION. 


ARTICLE  L 


sAiMB* 


Section  1.    This  Association  is  known  as  the  ^'Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings/^ 


ARTICLE  IT. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  ideas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

MEMBERSHIP. 

Section  1.  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a,di vision  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  membership  fee  and  $3.00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is  re- 
ceived by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct  un- 
becoming a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present. 

ARTICLE  IV. 

OFFICERS. 

Section  1.  The  officers  of  this  Association  shall  be  a  president,  four 
vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  members. 
The  executive  members,  together  with  the  president,  secretary,  and 
treasurer,  shall  constitute  the  Executive  Committee. 

ARTICLE  V. 

DUTIES  OF  OFFICERS. 

.  Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by  by- 
laws, as  pertain  to  officers  of  like  character,  general,  or  may  be  assigned 
them  by  the  Executive  Committee. 
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ARTICLE  VI. 

KZBCUTIVE  COMMITTEB. 

Skction  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  to  other 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  meml>ers  of  the  Executive  Committee  may 
call  special  meetings,  sixty  days*  notice  being  given  members  by  mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  for  the  transaction  of  business. 

ARTICLE  VII. 

election  of  officers  and  tbnube  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

president  and  treasurer. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 

vice-presidents  and  bxbcutive  members. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents  and  three  executive 
members  to  be  elected  each  year;  provided,  liowever,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until  suc- 
cessors are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majoHty  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 

secretary. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of  the 
members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  snail  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 
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TREASUBER. 

Sec.  6.  The  treasurer  shall  be  required  to  ^ive  bond  In  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 

ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING  COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  whose  dutv  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  ana  certify  as  to  the  correctness 
of  his  accounts.  Acceptance  of  this  committee* s  report  will  be  re- 
garded as  the  discharge  of  the  committee. 

,  COMMITTEES  ON  SUBJECTS  FOR  DISCUSSION. 

Sec.  8.  At  each  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

COMMITTEES  ON  INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
dissociation  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects,  and  he  mav  ap- 
point a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 

* 

ARTICLE  IX. 

ANNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  three  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  aues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 
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ARTICLE  X. 

AMENDMBlfTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet* 
ing  by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  lias  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 

TIME  OF  MEETIftO. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  thfrd  Tuesday  in  October. 

HOUR  OF  MEBTIKG. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o^clock  a.  m. 

PLACE  OF  MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
pr<»posed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a  ma- 
jority of  all  the  votes  cast  to  be  declared  the  place  of  the  next  annual 
meeting;  but  if  no  place  received  a  majority  of  all  votes,  then  the  place 
receiving  the  lowest  number  of  votes  shall  oe  dropped  on  each  subse- 
quent ballot  until  a  place  is  chosen. 

QUOBUM. 

4.  At  any  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF  BUSINESS. 

5.  Ist— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 

3d — Admission  of  new  members. 

4th — President's  address. 

5th— Reports  of  secretary  and  treasurer. 

6th — Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

0th— Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th — Election  of  officers. 
14  th — Ad  journmen  t. 
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DUTIES  OF  OFPICEB8. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meeting;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  the  treasurer  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  require. 

0.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of  Order. 
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Fig.  18.  Local  Combination  Depot,  Southern  California  Rail- 
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Fig.  19.  Local  Passenger  Depot,  Elgin,  Joliet,  and  Eastern 

Railroad 119 

Figs.  20-21.  Local  Combination  Depot,  Elgin,  Joliet,  and  East- 
ern Railroad 120-121 
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Fig.  22.  Local  Combination  Depot  at  Germantown,  111.,  Lake 

Erie  and  St.  Louis  Railroad 122 

Fig.  23.  Local  Combination  Depot  at  Rockport,  Ind.,  Lake 

Erie  and  St.  Louis  Railroad 123 

Fig.  24.  Local  Passenger  Depot  at  Colorado  Springs,  Col., 

U.  P.  D.  and  G.  Railway 124 

Fig.  25.  Standard  Local  Combination  Depot,  No.  2,  Chesa- 
peake and  Ohio  Railway 125 

Fig.  26.  Local  Passenger  Depot,  Pennsylvania  Lines,  West  of 

Pittsburgh 126 

Fig.  27.  Local  Passenger  Depot  at  Soutliside,  O.,  C,  C,  C. 

and  St.  Louis  Railway 127 

Figs.  28-29.  Local  Passenger  Depot  at  Home  City,  O.,  C,  C,  C, 

and  St.  Louis  Railway 128-129 

Fig.  30.  Floor  Plan  of  Local  Passenger  Depot  at  Richmond, 

Ky.,  Louisville  and  Nashville  Railroad 130 

Fig.  31.  Elevations  of  Local  Passenger  Depot  at  Richmond, 

Ky.,  Louisville  and  Nashville  Railroad 131 

Fig.  32.  Local  Combination    Depot,   No.    1,  Chicago,  Rook 

Island,  and  Pacific  Railway 132 

Fig.  33.  Local    Passenger   Depot    at   Hutchinson,  Chicago, 

Rock  Island,  and  Pacific  Railway 133 

Fig.  34.  Local  Combination  Depot  at  King^s  Creek,  O.,  New 

York,  Lake  Erie,  and  Western  Railroad 134 

Fig.  35.  Local  Passenger  Depot  at  Barbeton,  O.,  New  York, 

Lake  Ene,  and  Western  Railroad 135 

Fig.  36.  Local  Foui*th  Class  Combination  Depot,  Philadelphia 

and  Reading  Railroad 136 

Fig.  37.  Local  Combination  Depot  at  South  Ottumwa,  Wabash 

Railroad 187 

Fig.  38.  Local  Combination    Depot  at    Kirksville,   Wabash 

Railroad 139 

Fig.  39.  Standard  Local  CombinationDepot,  Wabash  Railroad  141 

Fig.  40.  Local  Passenger   Depot   at  Seabrook,  Boston   and 

Maine  Railroad ..  142 

Figs.  41-42.  Local  Passenger  Depot  at  Walnut  Hill,  Mass., 

Boston  and  Maine  Railroad 143-144 
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Figs.  46-47.  Local  Passenger  Depot  at  San  Carlos,  Southern 
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Pacific  Railroad 160-151 
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Figs.  50^1.  Local  PassengerDepot,  Toledo,  Peoria,  and  West- 
ern Railroad 152-158 

Figs.  52-53.  Local  Combination  Depot  No.  1,  Toledo,  Peoria, 

and  Western  Rnilroad 154-155 

Figs.  54-S5.  Local  Combination  Depot  No.  2,  Toledo,  Peoria, 

and  Western  Railroad 156-157 

Figs.  56-59.  Local  Passenger  Depot  at  Glen  Cove,  L.  I.,  Long 

Island  Rail  road 158-161 

Figs.  60-63.  Local  Passenger  Depot  at  Oakdale,  Long  Island 

Railroad 162-165 
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PROCEEDINGS  OF  THE  SEVENTH  ANNUAL   CONVENTION 

OF  THE 

ASSOCIATION  OF   RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS, 

HELD  IN  DENVER,  COL.,  OCTOBER  19,  20,  AND  21,  1897. 


The  convention  was  called  to  order  at  10  a.  m.,  October  19th^ 
1897,  at  the  Brown  Palace  Hotel,  Denver,  Col.,  with  President 
James  Stannard  in  the  chair,  a  number  of  ladies  being  present 
at  the  opening  exercises. 

President. — The  hour  has  arrived  for  calling  our  seventh 
animal  convention  to  order,  and  I  will  ask  our  second  vice  presi- 
dent, Mr.  J.  H.  Cummin,  to  offer  prayer.  All  members  of  the 
convention  will  please  arise. 

Prayer  was  then  offered  by  Mr.  Cummin. 

President. — ^The  first  order  of  business  is  calling  the  roll. 
The  secretary  then  called  the  roll,  thirty-six  answering  to  their 
names  as  follows : 

ROLL-CALL. 

O.  H.  Andrews,  St.  Jo.  &  6.  I.  <&  K.  C.  Ry.,  St.  Joseph,  Mo. 

C.  P.  Austin,  Boston  &  Maine  R.  R.,  Medford,  Mass. 

Walter  G.  Bero,  Lehigh  Valley  Railroad,  Jersey  City,  N.  J. 

Geo.  J.  Bishop,  Chicago,  Rock  Island  &  Pacific  Railway,  Topeka,. 
Kan. 

B.  F.  Bond,  Jacksonville  <&  St  L.  Ry.,  Jacksonville,  III. 

Wm.  Carhichael,  Union  Pacific  Railway,  Junction  City,  Kan. 

J.  T.  Carpenter,  Chicago,  Rock  Island  &  Pacific  Railway,. 
Topeka,  Kan. 

J.  H.  Cummin,  Long  Island  Railroad,  Lonff  Island  City,  N.  T. 

W.  S.  Danes,  Wabash  Railroad,  Peru,  Ind. 

W.  O.  Eogleston,  Chicago  &  Erie  Railroad,  Huntington,  Ind. 

H.  W.  Fletcher,  Chicago  &  Northwestern  Railway,  Chicago,  111. 

John  Foreman,  Philadelphia  &  Reading  R.  R,  Pottstown,  Pa. 

G.  £.  Hanks,  Flint <&  Pere  Marquette  Railway,  East  Saginaw,  Mich. 
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Wm.  F.  IIarwio,  Lehigh  Valley  Railroad,  Phillipsbui^,  N.  J. 
John  D.  Isaacs,  Southern  Pacific  Railway,  San  Francisco,  Cal. 
A.  J.  Kelley.  Kansas  City  Belt  Railway,  Kansas  City,  Mo. 
A.  H.  Kino,  Union  Pacific  Railway,  Cheyenne,  TTyo. 
C.  C.  Mallard,  Southern  Pacific  Railway,  Algiers,  La. 
M.  A.  Martin,  M.  K.  &.  T.  Railway,  Parsons,  Kan. 
Jambs  McIntyrk,  Erie  Railroad,  Cleveland,  O. 
A.  McNab,  Chicago  &  West  Michigan  Railway,  Holland,  Mich. 
W.   M.   XooN,  Duluth,  South    Shore  &   Atlantic    Railway,    Mar- 
quette, Mich. 
S.  F.  Patterson,  Boston  &  Maine  Railroad,  Concoi-d,  N.  D. 
J.  B.  PuLLKN,  Baltimore  &.  Ohio  Railroad,  Chillicothe,  O. 
£.  F.  Reynolds,  Chicago  &.  Northwestern  Railway,  Ashland,  Wis. 
M.  RiNEY,  Chicago  &  Xortliwestern  Railway,  Barraboo,  Wis. 
W.  A.  Rogers.  C,  M.  &  St.  Paul  Railway,  Chicago,  III. 
A.  Shane,  C,  C,  C.  &  St.  L.  Railway,  Indianapolis,  Ind. 
James  Stannaro,  Wabash  Railroad,  Moberly,  Mo. 
J.  M.  Staten,  (Miesapeake  «&  Ohio  Railroad,  Richmond,  Va. 
T.  M.  Strain,  Wabash  Railroad,  Decatur,  III. 
F.  W.  Tanner,  Missouri  Pacific  Railway,  Atchison,  Kan. 
N.  W.  Thompson,  P.,  F.  W.  &  Chicago  Railroad,  Fort  Wayne,  Ind. 

C.  W.  Vandergrift,  Chesapeake  &  Ohio  Railroad,  Alderson,  W.  Va. 
Wm.  B.  Yereance,  West  Shore  Railroad,  New  York,  N.  Y. 

A.  Zimmerman,  U.  P.,  D.  &  Gulf  Railroad,  Denver,  Col. 

The  following  seven  applicants  for  membership,  subsequently 
elected,  were  also  present : 

D.  K.  CoLBURN,  S.>uthern  Pacific  Railroad,  Houston,  Tex. 
Fred  Filers,  C,  B.  &  Q.  liailroad,  Ottumwa,  la. 

A.  W.  Merrick,  Chicago  &  Northwestern  Railway,  Huron,  S.  Dak. 
Arthur  Mo xtzq rimer,   Chicago  &  Northwestern   Railway,    Mil- 
waukee  Wis. 
J.  B.  Sheldon,  N.  Y.,  N.  H.  &  H.  Railroad,  Woonsocket,  R.  I. 
W.  Z.  Taylor,  C  B.  &Q.  Railroad,  Creston,  la. 
C.  S.  Thompson,  Denver  &  Rio  Grande  Railroad,  Denver,  Col. 

President. — The  reading  of  the  minutes  of  the  last  meeting 
is  next  in  order. 

Mr.  Berg. — I  move  that  the  reading  of  the  minutes  be  dis- 
pensed with,  as  they  have  been  printed  and  placed  in  the  hands 
of  the  members.     Motion  was  seconded  and  carried. 

President. — The  Secretary  will  now  read  the  minutes  of  the 
meetings  of  the  Executive  Committee. 


REPORT   OF  MIXUTES   OF  MEETING  OF   EXECUTIVE   COM- 
MITTEE, HELD  IN  CHICAGO,  ILL.,  ON  MARCH  10,  1897. 

Leland  Hotel,  Chicago,  III.,  March  10,  1897. 
The  meeting  of  the  Executive  Committee  was  called  to  order  at  9:35 
a.  ra.     Chairman  Eg^rleston  in  tho  chair. 
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PreBent:  W.  O.  Eggleston,  James  Stannard,  W.  M.  Noon,  C.  P. 
Austin,  W.  S.  Danes,  N.  W.  Thompson,  G.  J.  Bishop,  and  M.  Riney. 

Communication  from  the  secretary  was  read,  as  an  excuse  for  liis 
absence. 

Communication  from  W.  G.  Berg,  and  Professor  Edgar  Kidwell  read, 
and  referred  to  tlie  next  annual  meeting. 

Letter  from  President  Stannard  read  in  regard  to  memorials  of  our 
deceased  members.  The  following  resolution,  presented  by  Mr.  Stan- 
nard, was  unanimously  adopted : 

Whereas,  It  is  desirable  and  proper  to  prepare  and  embody  in  the 
report  of  our  annual  conventions  suitable  memorial  notices  of  all 
deceased  members  of  this  association,  such  notices  to  contain  a  brief 
i-ecord  of  the  principal  facts  connected  with  the  life  and  practical  expe- 
rience of  the  deceased; 

Resolved,  That  the  secretary  request  such  members,  as  were  w^ell 
acquainted  with  the  deceased,  to  forward  the  necessary  information  so 
that  separate  notices  can  be  prepared  and  I'eported  by  tlie  Memoir 
Committee  at  our  next  annual  convention. 

Moved  that  George  J.  Bishop  be  a  committee  of  one  to  make  arrange- 
ments for  the  next  annual  convention  to  be  held  in  Denver.  Canned. 
Moved  by  President  Stannard  that  the  next  convention  be  held  in  the 
Brown  Palace  Hotel  on  October  10  to  21st,  1897.     Carried. 

Letter  from  Mr.  Bishop  was  read  by  him,  giving  the  plan  of  side 
trips. 

Moved,  the  secretary  correspond  with  the  Pullman  and  Wagner  Car 
companies  for  one  half  rates  to  Denver,  also  for  side  trip  to  Glenwood 
Springs  over  the  D.  <&.  R.  G.  and  A.,  T.  &  S.  F.  Railroads,  and  arrange 
for  buffet  car  on  this  ti  ip.    Carried. 

Moved  that  the  businens  programme  of  our  last  meeting  be  adopted 
at  our  next  meeting.     Carried. 

Moved,  the  secretary  correKpond  with  J.  F.  Mock  in  relation  to  his 
financial  condition  in  paying  his  dues,  and  report  at  the  next  meeting. 
Carried. 

On  motion  of  Mr.  N.  W.  Thompson,  voted  to  pay  our  secretary  $200 
and  expenses  per  year. 

Moved  that  the  president  be  instructed  to  make  out  a  new  blank 
application  for  new  members,  and  forward  the  same  to  the  secretary 
to  be  printed.    Carried. 

Moved  that  the  president  write  out  the  programme  and  send  to  the 
secretary  so  he  can  print  and  send  to  the  members  30  days  before  the 
meeting.    Carried. 

Moved  that  the  president  send  a  letter  to  Mrs.  Spafford,  expressing 
the  regrets  of  the  members  of  the  association  in  regard  to  the  decease 
of  our  member,  Mr.  L.  K.  Spafford.     Carried. 

Moved  to  adjourn,  and  was  carried  at  11:40  a.  m. 

C.  P.  Austin, 

Secretary/  Pro  Tern. 

President. — You  have  heard  the  reading  of  the  report  of  the 
meeting  of  the  executive  committee.     What  is  your  pleasure? 

Mr.  Cummin. — I  move  that  it  be  adopted  as  read.  Motion 
was  seconded  and  earned. 
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REPORT   OF    THE    MEETING  OF    EXECUTIVE    COMMITTEE^ 
HELD   AT  BROWN   PALACE   HOTEL,   DENVER,    COL., 

ON  OCTOBER  18,  1897. 

Meeting  called  to  order  at  10:30  a.  m.  In  the  absence  of  the  chair- 
man of  the  Executive  Committee,  Mr.  Stannard,  president  of  tlie  asso- 
ciation, acted  as  chairman.  Mr.  Patterson  was  appointed  to  act  as 
the  secretary. 

Present:  Messrs.  Stannard,  Patterson,  Noon,  Bishop,  and 
RiNEY.     By  resolution  Mr.  Berir  was  requested  to  attend  the  meeting. 

The  minutes  of  the  last  meeting  of  the  Executive  Committee  held 
at  Chicago,  111.,  on  March  10th,  1897,  were  read  and  approved. 

The  secretary  presented  a  list  of  members  in  arrears  for  dues  for 
more  than  one  year.  On  motion,  the  secretary  was  instructed  to- 
inform  all  such  members  that  unless  the  dues  wei*e  paid  within  thirty 
days  after  such  notification,  they  would  be  permanently  dropped 
from  membership,  and  the  secretary  was  directed  to  carry  out  these 
instructions  without  further  action  of  the  Executive  Committee. 

The  question  was  discussed,  of  publishing  in  the  proceedings  of  the 
association,  certain  tables  relative  to  the  strength  of  timber  beams  and 
struts  of  various  dimensions  and  spans,  based  upon  the  units  of 
strength  recommended  by  the  Committee  on  Strength  of  Timber, 
which  tables  Professor  Kidweli  of  the  Michigan  Mining  School  of 
Houghton,  Mich.,  proposes  to  furnish  to  the  association.  Resolved, 
that  the  matter  be  refeiTed  to  the  secretai7  and  the  incoming  president 
with  instructions  to  correspond  with  Professor  Kidweli,  and  express  to 
him  the  great  value  that  this  association  attributes  to  his  suggestions, 
and  that,  if  the  expense  is  not  prohibitive,  the  association  will  be  glad 
to  publish  such  tables  in  the  proceedings;  that  further,  the  secretary, 
after  ascert-aining  from  Professor  Kidweli  the  probable  extent  of  the 
tables,  obtain  the  approximate  cost  and  thereupon  take  a  letter  vote 
of  the  members  of  the  Executive  Committee  as  to  whether  such  exti*a 
expense  should  be  incurred.  If  said  vote  is  favorable,  then  the  secre- 
tary is  to  proceed  further  in  the  matter  and  publish  said  tables  in  the 
proceedings. 

Mr.  Berg  presented  proof  and  a  sample  book  of  a  republication  of 
the  technical  reports  and  discussions  contained  in  the  proceedings 
from  the  first  convention  up  to  and  including  the  present  one,  which 
republication  is  being  made  by  the  *^Roadmaster  and  Foreman*'  of 
Chicago,  111.,  without  expense  to  this  association,  and  under  the  gen- 
eral supervision  of  Mr.  Berg.  Resolved,  that  the  *' Road  master  and 
Foreman  *'  be  authorized  to  republish  the  reports  and  discussions  con- 
tained in  the  proceedings  of  this  association  from  the  first  convention 
to  the  seventh  convention,  and  that  such  republication  receive  the 
official  sanction  of  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings. 

Meeting  adjourned  at  12  m. 

Signed, 

S.  F.  Patterson, 
Secretary. 

President. — What  is  to  be  done  with  the  report  of  the  second 

meeting  of  the  Executive  Committee  held  here  yesterday? 

Mr.  Patterson. — I  move  that  it  be  adopted. 

Motion  was  seconded  and  carried. 
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President. — ^Tbe  next  in  order  is  the  report  of  the  Committee 
on  Applications  for  membership. 

Mr.  Berg. — Mr,  President,  I  have  the  report  of  the  Com- 
mittee on  Applications  as  presented  by  Mr.  C.  P.  Austin  of 
that  committee.  I  move  that,  if  no  objections  are  made,  the 
names  as  recommended  by  the  committee  be  favorably  voted  on. 

Motion  was  seconc^ed  and  carried. 

President. — I  would  advise  that  the  secretary  cast  one  vole 
for  the  new  members. 

Vote  was  cast,  and  the  president  declared  the  following  four- 
teen applicants  duly  elected  to  membership : 

D.  K.  CoLBURN,  Southern  Pacific  Railway,  Houston,  Tex. 

Fred  S.  Edinoer.  Southern  Pacific  Railway,  San  Francisco,  Cal. 

Fred  Eilers«  Chicago,  Burlington  <&  Quincy  Railroad,  Ottumwa,  la. 

J.  K.  Featherston,  Missouri  Pacific  Railway,  Osawatomie,  Kan. 

£.  Fisher,  Missouri  Pacific  Railway,  Pacific,  Mo. 

£d.  M.  Gilcbrist,  Hannibal  &  St.  Joseph  Railroad,  Brookfield,  Mo. 

L.  F.  Goodale,  Hannibal  &  St.  Joseph  Railroad,  St.  Joseph,  Mo. 

A.  W.  Merrick,  Chicago  &  Northwestern  Railway,  Huron,  S.  Dak. 

Arthur  Montzheimer,  Chicago  &  Northwestern  Railway,  Milwau- 
kee, Wis. 

A.  W.  Osborne,  Northern  Pacific  R.  R.,  Tacoma,  Wash. 

J.  B.  Sheldon,  New  York,  New  Haven  &  Hartford  Railroad,  Woon- 
socket,  R.  I. 

W.  Z.  Taylor,  Chicago,  Burlington  &  Quincy  Railroad,  Creston,  la. 

C.  S.  Thompson,  Denver  &  Rio  Grande  Railroad,  Denver,  Col. 

L.  H.  Wheaton,  The  Coast  Railway  of  Nova  Scotia,  Yarmouth,  N.  S. 

Pi'esident. — I  appoint  Mr.  Austin  to  present  Jxew  members. 

The  new  members  being  presented,  the  president  addressed 
them  as  follows :  Gentlemen, — I  am  pleased  to  have  you  be- 
come members  of  our  association  and  in  behalf  of  the  associa- 
tion I  extend  to  you  a  cordial  welcome.  You  will  please  be 
seated  with  the  members. 

A  short  recess  was  then  taken  for  the  purpose  of  welcoming 
the  new  members  and  also  of  paying  annual  dues. 

Handsome  association  badges,  presented  to  the  association 
by  the  Sherwin-Williams  Company,  were  distributed  to  the 
members. 

After  the  recess  the  president  delivered  the  annual  address, 
as  follows : 
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Officers    and     Members    of    tub     Association    of    Railway 
Superintendents  of  Bridges  and  Buildings: 

I  greet  you  all  at  this  tinier  assembled  as  we  are  in  tliis  our  seventh 
annual  convention,  in  this  beautiful  city  of  Denver,  situated  at  tlie 
foot-hills  of  the  Rockies  about  one  mile  above  sea-level. 

I  am  pleased  lo  see  so  many  present. 

Since  we  last  met,  hard  times  have  been  felt  over  our  entire  country; 
numerous  banking  houses  have  closed  their  doors,  and  their  confiding 
depositors  have  been  deprived  of  their  hard-earned  savings;  business 
houses  have  been  forced  to  make  assignmenjts;  same  causes  have 
forced  many  factories  to  close  down,  depriving  thousands  of  employ- 
ment and  means  of  providing  for  those  dependent  upon  them;  also 
many  of  the  various  railroad  companies  which  we  represent  here  to-day 
have  felt  heavily  this  great  depression  in  business,  and  have  been 
forced  to  introduce  methods  of  strict  economy  to  meet  their  fixed 
charges.  The  universal  watchword  has  been  retrenchment  in  all 
departments,  which  has  thrown  several  of  our  members  out  of  their 
former  positions.  Notwithstanding  all  this,  our  membership  shows  a 
healthy  increase,  and  to-day  we  rank  among  the  first  of  important 
railroad  associations  in  way  of  interchange  of  practical  experience 
and  valuable  information.  I  am  sure  that  with  the  harmony  that  now 
exists  and  the  undivided  interest  of  all  our  membership,  this  associa- 
tion is  destined  to  i*ank  with  the  best  of  similar  organizations  of  odr 
country. 

During  the  year  just  passed,  the  silent  messenger  has  borne  the  man- 
date of  death  to  some  of  the  membei-s  of  our  association  who  have 
responded  to  the  summons,  which  no  one  can  disobey  or  postpone. 

So  far  as  I  am  advised,  those  who  have  passed  away  during  the 
past  year  are  as  follows: 

First:  Lester  K.  Spafford,  who  died  at  Phoenix,  Arizona,  January 
7th,  1897.  His  remains  were  returned  to  his  home  at  Kansas  City, 
Mo.,  where  he  was  buried  in  Elmwood  cemetery,  January  11th. 
George  J.  Bishop,  George  W.  Ryan,  and  myself  attended  the  funeral. 
I  will  say  of  Mr.  Spafford,  that  he  was  a  Christian  in  every  act  and 
deed;  was  loved  by  all  who  enjoyed  the  pleasure  of  his  acquaintance; 
a  friend  to  all  who  desired  the  friendship  of  a  noble  man.  In  every 
walk  of  life,  he  was  a  true  man.  a  kind  father,  and  a  loving  husband. 

Second:  Captain  Robert  M.  Peck  died  at  his  home  in  Pacific,  Mo., 
April  5th,  1897,  and  was  buried  at  same  place  on  April  7th.  Friend 
Peck's  illness  was  of  short  duration.  He  had  just  returned  from  a 
washout  on  the  Iron  Mountain  road  near  De  Soto,  Mo.  He  had  worked 
in  his  office  on  April  .4th,  ate  a  hearty  breakfast  on  morning  of  5th, 
after  which  he  complained  of  not  feeling  well,  and  returned  to  his 
room  and  died  at  8:45  a.  m.  Cause  of  death  was  attributed  to  heart 
trouble.  In  the  death  of  Captain  Peck,  we  realize  the  loss  of  a  very 
valuable  and  worthy  member,  who  joined  our  association  during  the 
year  1892.  He  was  elected  as  member  of  Executive  Boaixi  in  1894,  and 
served  as  Chairman  of  Executive  Board  during  year  1895.  Was  elected 
to  office  of  Fourth  Vice  President  at  our  sixth  annual  meeting. 

Mr.  Peck  filled  the  official  position  of  Superintendent  of  Bridges  and 
Buildings  of  the  Missouri  Pacific  Railway  system  for  over  a  quarter  of 
a  century.  Was  a  very  efficient  and  capable  man  in  his  line.  Our 
association  has  been  benefited  much  by  Mr.  Peck's  able  reports  ren- 
dered on  different  matters  under  discussion. 

Third:  Friend  Abel  S.  Markley,  who  met  death  by  accident  Septem- 
ber 9,  1897,  by  falling  from  ladder  on  water  tank  at  Wildwood,  renn- 
Kylvania,  while  out  on  a  tour  of  inspection  in  company  with  his  super- 
intendent. Mr.  Markley  was  enrolled  as  one  of  ourcliarter  members; 
has  been  an  active  member  of  our  association;  was  highly  esteemed 
by  all  who  knew  him. 
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I  will  not  dwell  further  upon  the  acts  and  deeds  of  our  deceased 
friends,  as  Memorial  Committee  will  take  same  up  in  detail,  which 
will  be  published  in  our  proceedings. 

On  March  lOth,  I  responded  to  a  call  by  Chairman  of  Executive 
Committee,  and  attended  a  meeting  in  Chicago  at  Leland  Hotel. 
Meeting  was  called  to  order  at  9:35  a.  m.;  W.  O.  Eggleston  in  the 
•  chair.  Members  present:  W.  O.  Eggleston,  W.  M.  Noon,  George  J. 
Bishop,  C.  P.  Austin,  M.  Riney,  N.  W.  Thompson,  W.  S.  Danes,  and 
myself.  Everything  passed  off  harmoniously.  Geo.  J.  Bishop  was 
appointed  a  committee  of  one  to  make  all  necessary  arrangements  for 
comfort  and  convenience  of  members  attending  our  seventh  annual 
meeting  to  be  held  at  Brown  Palace  Hotel,  Denver,  Colorado,  October 
19th,  20th,  and  21st,  1897.  The  reports  from  our  secretary  and  treas- 
urer were  read,  which  showed  our  hnances  in  a  very  healthy  condition. 

I  desire  to  say  to  membera  of  Executive  Committee,  that  I  hold  in 
high  estimation  their  hearty  support  and  interest  shown  by  all  mem 
bers  being  present  at  meeting,  also  to  friend  Austin,  who  traveled  so 
far  to  meet  with  us,  and  further,  I  desire  to  thank  our  good  friend,  the 
Deacon,  for  the  efficient  manner  in  which  he  has  handled  the  business 
of  our  association;  always  found  him  prompt,  courteous,  and  reliable 
in  responding  to  all  questions. 

1  also  desire  to  thank  our  friend,  Mr.  George  J.  Bishop,  for  the  able 
and  efficient  manner  in  which  he  completed  arrangements  forcomfoi*ts 
of  our  membei*8  attending  the  convention. 

Permit  me,  in  conclusion,  to  thank  all  the  members  of  this  associa- 
tion for  the  expres'^ion  of  confidence  implied  by  your  committing  the 
affairs  of  this  association  to  me  one  year  ago.  I  shall  always  esteem 
it  a  great  honor  to  have  held  the  highest  official  position  in  your  power 
to  bestow.  I  shall  continue  to  take  same  interest  in  the  welfare  and 
prosperity  of  our  association  as  heretofore,  and  shall  always  esteem 
it  a  great  pleasure  and  benefit  to  be  present  and  take  an  active  part  at 
all  meetings.  I  can  only  ask  you  to  please  give  the  same  hearty  sup- 
port to  my  successor  in  office. 

James  Stannard, 

,  President, 

President. — The  next  business  in  order  is  the  reports  of  _the 
secretary  and  treasurer. 

REPORT  OF  SECRETARY. 

Concord,  N.  H.,  October,  1897. 

To  the  Offlcern  and  Members  of  the  Association  of  Railway  Superinten- 
dents of  Bridges  and  Buildinfjs: 

Grntlemrn:  Your  secretary  submits  the  following  report: 
Our  sixth  annual  convention  adjourned  October  22d,  1896,  to  meet 
in  Denver,  Colorado,  October  19,  1897.    The  executive  committee  met 
in  Chicago,  March  10th,  completed  the  arrangements  for  our  seventh 
annual  convention,  and  had  a  very  full  and  successful  meeting. 

We  have  137  names  on  our  membership  list  at  the  present  time, 
three  having  died  during  the  year,  Mr.  L.  K.  Spafford  of  the  K,  C,  F. 
S.  &  M.  Ry.,  Kansas  City,  Mo.,  R.  M.  Peck  of  the  M.  P.  &  St.  L., 
I.  M.  &  S.  Ry.,  Pacific,  Mo.,  and  Abel  S.  Markley  of  the  Pittsburg 
&  Western  Ry.,  Allegheny,  Pa.,  all  active  members,  and  they  will  be 
much  missed  at  our  conventions.  Twenty  new  names  were  added  to 
the  list  at  Chicago,  and  we  have  several  applicatious  to  be  acted  upon 
at  this  meeting. 
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FINANCIAL. 

Dr, 

dash  on  hand,  per  last  report 
Cask  received  from  new  members 
Cash  received  for  dues 
Cash  received  for  advertisements    . 
'Cash  received  for  sale  of  proceedings 


$328.66 

95.00 

255.85 

715.00 

80.46 


Total  $1,424.97 

Cr. 

Paid  treasurer  casli $850,00 

Expenses  for  whicli  I  hold  vouchers        .  .  877.88     1,227.88 

Balance  in  hands  of  secretary,  $197.59 

Respectfully  submitted, 

S.  F.  Patterson, 

Secretary, 

Mr.  Berg. — Mr.  President,  I  would  move  that  the  report  of 
the  secretary  be  referred  to  tiie  Auditing  Committee. 

Motion  was  seconded  and  carried. 

Mr.  Patterson. — I  feel  under  great  obligations  to  the  mem- 
bers for  their  courteous  treatment  and  their  willingness  to  help 
me  on  every  occasion.  I  appreciate  this  help  and  wish  to 
thank  the  members. 

To  the  President  and  Membern  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings: 

Your  treasurer  submits  the  following  report: 
June  14th,  1897,  received  from  the  secretary    .        .      $850.00 
All  of  which  is  on  hand. 

N.  W.  Thompson, 
Treasurer. 
Denver,  Colorado,  October  19th,  1897. 

Mr.  Berg. — Mr.  President,  I  move  that  the  report  of  the 
treasurer  be  referred  to  the  Auditing  Committee. 

Motion  seconded  and  carried. 

President. — The  next  order  of  business  is  the  appointment 
of  committees.     I  will  appoint  the  following  committees : 

List  of  committees  to  act  during  session  of  seventh  annual 
-convention  as  follows : 

NOMINATION   OF  OFFICERS  FOR  ENSUING  YEAR. 

Geo.  J.  Bishop,  W.  O.  Eggleston,  John  Foreman. 
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AUDITING  ACCOUNTS. 

C.  P.  Austin,  W.  B.  Yeai-ance,  W.  E.  Harwig. 

SUBJECTS  FOR  DISCUSSION. 

C.  C.  Mallard,  W.  M.  Noon,  T.  M.  Strain,  W.  O.  Epgleston,   J.  H. 
Cummin,  A.  Shane,  M.  Riney,  E.  F.  Reynolds,  John  D.  Isaacs. 

RESOLUTIONS. 

Walter  G.  Berg,  N.  W.  Thompson,  M.  Riney. 

OBITUARY. 

J.  H.  Cummin,  W.  M.  Noon,  F.  W.  Tanner. 

MEMOIR. 

Walter  G.  Berg,  W.  A.  McGonagle,  W.  S.  Danes. 

President. — Mr.  Berg,  acting  as  assistant  secretary,  will 
now  read  a  number  of  letters  that  the  secretary  has  received. 

Mr.  Berg  then  read  letters  and  telegrams  from  various  parties, 
requesting  the  association  to  hold  the  next  convention  at  Cin- 
cinnati, Omaha,  and  Fortress  Monroe,  Va. 

Further,  letters  and  telegrams  from  the  following  members, 
expressing  regrets  at  their  inability  to  be  present,  and  wishing 
the  association  a  successful  meeting,  namely,  from :  J.  H. 
Markley,  Aaron  S.  Markley,  J.  O.  Olmstead,  W.  A.  McGon- 
agle, and  Onward  Bates. 

President. — The  next  business  in  order  is  the  reading  of 
reports  of  committees  on  subjects  for  report  selected  last  year. 
Subject  No.  1,  "  Methods  of  Heating  Buildings  where  three 
or  more  stoves  are  now  used."  Committee, — »T.  H.  Cummin, 
George  W.  Hinman,  George  W.  Markley,  William  Berry. 

Mr.  J.  H.  Cummin,  chairman,  read  the  report  (see  report). 

President. — Subject  No.  2,  "The  most  suitable  material  for 
roofs  of  buildings  of  all  kinds."  Committee, — G.  W.  Turner, 
W.  M.  Noon,  N.  W.  Thompson. 

Mr.  Berg  read  the  report  by  request  of  Mr.  W.  M.  Noon, 
chairman  (see  report). 

President. — Subject  No.  3,  "Round  House  Construction, 
Including  Smoke- Jacks  and  Ventilators."  Committee, — George 
W.  Andrews,  O.  J.  Travis,  W.  O.  Eggleston,  James  T. 
Carpenter. 
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Mr.  Cummin. — I  would  state,  Mr.  President,  that  about  two 
weeks  ago  I  received  a  letter  from  Mr.  Andrews,  stating  that  it 
would  be  impossible  for  him  to  be  present  at  this  meeting,  and 
also  that  he  had  put  off  the  matter  of  preparing  his  report  so 
long  that  it  would  be  utterly  impossible  to  get  the  report  in 
shape  to  present  at  this  meeting.  He  said  if  the  association 
desired  to  continue  the  committee  for  another  year  and  allowed 
him  to  remain  as  chairman,  he  thought  that  in  all  probability  at 
that  time  the  committee  would  be  ready  to  present  a  report. 

Mr.  Berg. — I  move  that  the  committee  be  discharged  and 
that  the  matter  of  embodying  this  subject  in  the  list  of  subjects 
for  next  year  should  be  referred  to  the  Committee  on  Sub- 
jects. 

Motion  seconded  and  carried. 

President. — Subject  No.  4,  ''Care  of  Iron  Bridges  after 
Erection."  Committee, — James  H.  Travis,  T.  M.  Strain,  H. 
M.  Hall,  Walter  A.  Refers. 

Mr.  Berg. — Mr.  President,  I  understand  that  the  secretary 
has  not  received  any  advice  or  letters  in  this  matter.  I  would, 
therefore,  move  that,  unless  some  other  member  has  informa- 
tion on  the  subject,  the  committee  be  discharged. 

Motion  was  seconded  and  earned  and  the  committee  dis- 
charged. 

President. — Subject  No.  5,  "  How  to  Determine  Size  and 
Capacity  of  Openings  for  Waterways."  Committee, — Walter 
G.  Berg,  Aaron  S.  Markley,  Onward  Bates,  A.  J.  Kelley. 

Mr.  Walter  G.  Berg,  chairman,  read  the  report  (see  report). 

President. — Subject  No.  6,  ''Protection  of  Railroad  Build- 
ings and  other  Structures  from  Fire."  Committee, — W.  A. 
McGonagle,  M.  M.  Garvey,  J.  1).  Hilderbrand,  John  Foreman. 

Mr.  Berg. — There  is  nothing  on  the  secretary's  table,  and  1 
move  that  the  committee  be  discharged,  but  that  this  subject  be 
referred  to  the  Committee  on  Subjects  for  consideration. 

Motion  seconded  and  carried. 

President. — Subject  No.  7,  "  Designs  for  Ice-Houses."  Com- 
mittee, W.  B.  Yereance,  C.  M.  Large,  J.  H.  Markley,  George 
W.  Ryan. 

Mr.  Berg,   by  request  of  the  cliairman,  Mr.  Yereance,  who 
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was  busy  with  the  Auditing  Committee,  read  the  report  (see 
report) . 

President. — Subject  No.  8,  "Best  End  Construction  for 
Trestles  Adjoining  Embankments."  Committee, — C.  C.  Mal- 
lard, W.  S.  Danes,  R.  L.  Heflin,  A.  C.  Oluey. 

Mr.  Mallard. — Mr.  President,  we  would  like  a  little  further 
time,  as  the  members  of  the  committee  are  not  quite  ready  to 
report.     We  wish  to  hold  another  conference  meeting. 

President. — We  will  grant  you  more  time,  Mr.  Mallard.  We 
will  proceed  to  subject  No.  9,  "  Bridge  Warnings  for  Low 
Overhead  Structures."  Committee, — W.  E.  Harwig,  M.  A. 
Martin,  E.  H.  R.  Green,  Joseph  Doll. 

Mr.  Harwig. — I  am  engaged  with  the  Auditing  Committee, 
would  request  to  have  the  reading  postponed. 

President. — Subject' No.  10,  "  Stock-yards  and  Stock-sheds, 
Including  all  Details  of  Construction."  Committee, — George 
J.  Bishop,  W.  R.  Cannon,  O.  H.  Andrews,  James  Brady. 

Mr.  George  J.  Bishop,  chairman,  read  the  report  (see  report). 

President. — Subject  No.  11,  "Floor  Systems  on  Bridges, 
Including  Skew  Bridges."  Committee, — B.  W.  Guppy,  C.  P. 
Austin,  C.  W.  Gooch,  F.  W.  Tanner. 

Owing  to  the  absence  of  Mr.  Guppy,  chairman,  the  report 
was  read  by  Mr.  F.  W.  Tanner  (see  report). 

Mr.  Berg. — Mr.  President,  a  request  has  been  received  from 
Mr.  A.  Zimmerman  to  be  reinstated  upon  payment  of  back 
dues  of  twenty-two  dollars,  which  he  has  paid.  Mr.  Zimmer- 
man was  one  of  our  charter  members,  and  was  carried  on  our 
rolls  several  years.  He  was  formerly  with  the  Missouri  Pacific 
Railway,  and  is  now  with  the  Union  Pacific,  Denver  &  Gulf. 
I  move  that  he  be  reinstated. 

Motion  was  seconded  and  carried. 

President. — Mr.  Zimmerman  having  paid  his  dues  is  rein- 
stated. 

Mr.  Bishop,  as  chairman  of  the  Local  Committee  of  Arrange- 
ments, by  request  of  the  president,  made  announcements  as  to 
a  special  trip  from  Denver  to  Colorado  Springs,  Pike's  Peak, 
and  other  matters  relating  to  arrangements  .made  b^  tlie  Local 
Committee. 
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Mr.  Mallard  announced  that  the  Committee  on  Subjects 
would  meet  at  nine  o'clock  Wednesday  morning  and  requested 
any  member  to  be  present  who  had  anj"  subject  for  discussion 
he  desired  to  bring  to  the  attention  of  the  committee. 

President. — ^The  meeting  will  now  adjourn  until  2  p.  m. 


AFTERNOON  SESSION.  TUESDAY,  OCTOBER  19,  1897. 

Meeting  called  to  order  at  2  p.  m. 

President. — Mr.  Mallard,  is  the  committee  ready  to  report  on 
subject  No.  8,  "  Best  End  Construction  of  Trestles*  Adjoining 
F^mbankments  ?" 

Mr.  Mallard,  chairman,  read  the  report  (see  report). 

President. — Mr.  Harwig,  will  you  read  the  report  on  subject 
No.  9,  "  Bridge  Warnings  for  Low  Overhead  Structures?" 

Mr.  Ilarwig,  chairman,  read  the  report  (see  report). 

President. — Are  there  any  committee  reports  to  be  read? 

Mr.  Berg. — Mr.  President,  the  Nominating  Committee  ha^ 
handed  in  tlie  following  report : 

REPORT  OF  COMMITTEE  ON  NOMINATIONS  FOR  OFFICERS. 

Mr.  President,  Officers,  and  Members  of  the  Association  of 
Railway  Superintendents  of  Bridges  and  Buildings: 

Your  Committee  on  Nominations  be^s  leave  to  submit  the  following 
as  officers  of  this  association  for  the  year  1897-98: 

President— Walter  G.  Berg,  Lehigh  Valley  R.  R. 

First  Vice- Presidentr- Joseph  H.  Cummin,  Long  Island  R.  R. 

Second  Vice-President  —  Aaron  S.  Markley,  Chicago  &  Eastern 
111.  R.  R. 

Third  Vice-President— G.  W.  Hinman,  Louisville  &  Nashville  R.  R. 

Fourth  Vice-President— C.  C.  Mallard,  Southern  Pacific  R.  R. 

Secretary — Samuel  F.  Patterson,  Boston  &.  Maine  R.  R. 

Treasurer — N.  W.  Thompson,  Pittsburgh,  Ft.  Wayne  &  Chicago  R,  R. 

Executive  Committee — Geo.  J.  Bishop,  Chicago.  Rock  Island  & 
Pacific  R.  R. ;  C.  P.  Austin,  Boston  &  Maine  R.  R. ;  M.  Riney,  Chicago 
<&  Northwestern  R.  H.;  Wm.  S.  Danes,  Wabash  R.  R.;  J.  H.  Mark- 
ley,  Toledo,  Peoria  &  Western  R.  R.;  W.  O.  Eggleston,  Chicago  & 
Erie  R.  H. 

Respectfully  submitted, 

*   Geo.  J.  Bishop, 
.1  W.  O.  Eggleston, 

John  Foreman. 
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President. — What  action  do  you  wish  to  take  on  the  report  of 
the  Nominating  Committee? 

Motion  that  the  report  be  received  and  the  committee  dis- 
charged was  duly  seconded  and  carried. 

President. — Unfinished  business  is  the  next  order  of  business. 

Mr.  Berg. — Mr.  President,  under  the  head  of  unfinished 
business,  a  constitutional  amendment  announced  at  the  last 
meeting,  I  think,  would  be  proper  to  have  brought  up  now. 
The  proposed  amendment  is  printed  on  page  twenty  of  our  last 
proceedings,  and  refers  to  Section  1,  Article  IV,  of  the  Con- 
stitution. 

President. — What  action  do  you  wish  to  take  in  this  matter? 

Mr.  Cummin. — I  would  like  to  offer  an  amendment  to  that 
amendment,  namely : 

At  the  end  of  Section  1,  Article  IV,  of  the  Constitution,  add 
the  following  words, — "All  Past-Presidei>ts  of  this  association, 
who  continue  to  be  members,  shall  be  entitled  to  be  present  at 
all  meetings  of  the  Executive  Committee,  of  which  meetings 
they  shall  receive  due  notice,  and  be  permitted  to  discuss  all 
questions  coming  before  the  Executive  Committee  and  to  aid 
said  committee  by  their  advice  and  counsel;  but,  said  Past- 
Presidents  shall  not  have  a  right  to  vote,  nor  shall  their  pres- 
ence be  requisite  in  order  to  constitute  a  quorum." 

My  object  in  offering  this  amendment  is  to  have  the  regular 
members  of  the  Executive  Committee,  who  are  elected  by  the 
association,  feel  that  the  responsibility  of  that  committee  rests 
upon  them.  While  I  think  it  is  wise  to  have  the  advice  and 
counsel  of  the  past-presidents  of  the  association,  it  might,  and 
in  fact  would,  in  a  few  years  be  possible  for  the  past-presidents 
of  the  association  to  control  that  committee,  and  the  Executive 
Committee  would  be  a  mere  figure  head  in  one  sense  of  the 
word.  By  having  the  advice  and  counsel  of  the  past-presi- 
dents of  the  association,  the  committee  members  can  then  use 
their  own  judgment  as  to  whether  they  will  act  up  to  it,  as  they 
only,  as  the  committee,  are  entitled  to  vote  and  it  does  not 
deprive  them  of  any  of  their  prerogatives. 

Mr.  Berg. — Mr.  President,  as  the  original  mover  of  the 
amendment  to  which  Mr.  Cummin's  amendment  refers,  I  would 
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like  to  witb<lr»v  mr  ameDdment  with  the  cooaent  of  bit  sec- 
ooder.  Mr.  Pattersoo.  and  adript  Mr.  Cammin's  mmeodinent  as 
tbe  original  amendment. 

President. — Yoa  have  beard  tbe  amendment  to  oar  constitu- 
tion ;  are  tbere  anv  remarks  from  anT  of  tbe  members? 

Amen^Jment  was  ananimonslv  carried. 

President. — ^Tbe  next  anfinisbed  business  will  be  tbe  discus- 
sion of  tbe  reports  presented  last  year.  Subject ,  "*  Different 
Methods  of  Numbering  Bridges.  Sboald  all  Waterways  Be 
Numbered?" 

See  discussion  of  this  subject,  participated  in  by  A.  Shane, 
Walter  (;.  Ber^,  C.  C.  MaUard.  W.  E.  Harwig.  N.  W.  Thomp- 
son,  W.  M.  Noon.  B.  F.  Bond,  Jam^^s  Mclntyre,  T.  M.  Strain, 
Wm.  Cannicbael,  A.  J.  Kelley.  F.  W.  Tanner,  A.  Zimmerman, 
F.  Filers.  Jobn  D.  Isaacs.  George  E.  Hanks,  J.  B.  Sheldon. 
H.  W.  Fletcher,  W.  O.  Etrjileston,  J.  M.  Staten,  C.  W.  Van- 
del  grift.  C.  P.  Austin,  W.  Z.  Taylor,  and  A.  McNab. 

President. — The  next  subject  is,  '*  Drawbriilge  Ends, 
Methods  of  Locking ;  and  I'nder  This  Head  Include  Locking  of 
Turn-tables." 

See  disca^sion  of  this  subject,  participated  in  by  Walter  G. 
Berg,  C.  P.  Austin,  C.  C.  Mallard.  F.  W.  Tanner,  W.  O. 
Eggleston,  and  F.  Filers. 

President. — The  next  subject  is,  •'  Protection  of  Trestles 
from  Fire.  Indudinsr  Methods  of  Construction."  Is  there  anv- 
thing  further  on  this  subject?  If  not,  it  is  closed,  and  ve  will 
proceed  to  the  next  subject,  "*  Local  Stations  for  Small  Towns 
and  Villages,  Giving  Plans  of  Buildings  and  Platforms." 

See  discussion  of  tbis  subject,  participated  in  by  J.  II.  Cum- 
min and  Walter  G.  Berg. 

President. — ^The  next  subject  is,  '*  Tanks,  Size,  Style,  and 
Details  of  Const iiict Ion,  Including  Frost-proof  Protection  to 
Tank  and  Pipes." 

See  discussion  of  this  subject,  participated  in  by  W.  O. 
Eggleston,  C.  C.  MallanI,  A.  Shane.  F.  W.  Tanner,  W.  M. 
Noon,  A.  McNab,  John  D.  Isaacs.  James  Staiinartl,  and  B. 
F.  Bond. 
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President. — ^The  next  subject  is,  "  Best  and  Uniform  System 
of  Report  Blanks  for  Bridge  and  Building  Department." 

See  discussion  of  this  subject,  participated  in  by  F.  W.  Tan- 
ner and  A.  Shane. 

President. — ^The  next  subject  is,  "Mechanical  Action  and 
Resultant  Effects  of  Motive  Power  at  High  Speed  on  Bridges." 
If  there  are  no  remarks,  we  will  proceed  to  the  subject,  "  Best 
and  Most  Economical  Railway  Track  Pile-driver." 

See  discussion  of  this  subject,  by  John  D.  Isaacs. 

President.  If  there  are  no  other  remarks,  we  will  proceed  to 
the  next  subject,  "  Span  Limits  for  Diffei;pnt  Classes  of  Iron 
Bridges,  and  Comparative  Merits  of  Plate-Girders  and  Lattice 
Bridges  for  Spans  from  50  to  110  Feet."  If  there  are  no 
remarks,  the  discussion  of  last  year's  subjects  will  now  be  con- 
sidered closed.  We  will  hear  any  reports  that  the  secretary 
has  received. 

Mr.  Berg. — The  following  report  has  been  received  from  the 
Auditing  Committee. 

REPORT  OF  AUDITING  COMMITTEE. 

Dbnvek,  Col.,  October  19,  1897. 

To  THE  Members  of  the  Association  of  Railway  Superinten- 
dents OF  Bridges  and  Buildings: 

The  Auditing  Committee,  for  tlieyear  1897,  reports  as  follows,  on  the 
account  submitted  by  the  secretary: 

Dn. 

Balance  in  hand  October  1,  1896 $828.66 

Dues  received  for  the  year  1896-7 350.85 

Received  for  advertising  in  proceedings  of  year  1896     715.00 
Received  from  sale  of  reports  of  the  year  1896 80.46 

$1,424.97 
Cr. 

Expenses  represented  by  checked  vouchers $877.33 

Remittance  to  the  treasurer  of  June  14,  1807 350.00 

1,227.38 

Balance  in  hands  of  the  secretary $197.59 

Respectfully  submitted, 

C.  P.  Austin, 
W.  B.  Tbreance, 
W.  E.  Harwio. 
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Presideot. — What  will  you  do  with  the  report  of  the  Audit- 
ing Committee  as  read  ? 

Mr.  Shane. — I  move  that  it  be  received  and  incorporated  in 
our  proceedings. 

Motion  was  seconded  and  carried. 

Mr.  Berg. — Mr.  President,  the  Committee  on  Memoirs  has 
the  following  report  to  present : 

REPORT  OF  COMMITTEE   ON  MEMOIRS. 

Your  Committee  on  Memoirs  respectfully  present  memoirs  of  our 
deceased  members:  H.  Dunlap,  W.  S.  Tozzer,  L.  K.  Spafford,  J.  B. 
Mitchell,  R.  M.  Peck,  George  M.  Reid,  and  Abel  S.  Ma  rkley. 

During  the  year  a  cfrcular  was  sent  out  requesting  information  and 
data  relative  to  our  deceased  members,  and  some  data  has  been  col- 
lected for  utilization  in  the  preparation  of  several  additional  memoirs, 
but  we  regret  that  such  data  is  not  sufficient  to  allow  memoirs  to  be 
completed. 

We  earnestly  request  all  members  to  endeavor  to  collect  data  rela- 
tive to  the  lives  of  our  deceased  members,  and  forward  such  informa- 
tion to  the  new  Committee  on  Memoirs  to  be  appointed  at  this  meetr 
ing  so  that  this  important  work  can  be  completed,  reflecting  credit  on 
our  association  and  serving  as  a  tribute  to  our  deceased  members  by 
making  a  record  of  their  life's  work  and  professional  achievements  in 
our  proceedings. 

Memoirs  of  the  following  deceased  members  have  still  to  be  pre- 
pared: James  DeMars,  C.  E.  Fuller,  L.  S.  Isdell,  J.  J.  Troutman,  and 
T.  B.  Graham.  Respectfully, 

Walter  G.  Bebg, 
W.  S.  Danes, 

CommiUee, 

President. — If  there  are  no  objections,  the  report  will  be 
received  and  the  memoirs  will  be  printed  in  our  proceedings. 

President. — Mr.  Secretary,  have  you  anything  to  bring  up? 

Mr.  Patterson. — No,  sir,  I  have  not. 

President. — Are  there  any  notices  to  be  given  to  the  commit- 
tees about  meetings  to-morrow  ? 

Mr.  Mallard. — I  would  like  to  have  any  subjects  for  repoi*ts 
for  next  year  that  any  member  may  wish  brought  up  handed  in 
to  me,  and  to  have  members  attend  the  meeting  of  the  Commit- 
tee on  Subjects  to-morrow  morning. 

Mr.  Berg. — Mr.  President,  if  tiiere  is  nothing  else  before  the 
meeting,  I  move  that  the  meeting  be  now  adjourned  until  ten 
o'clock  to-morrow  morning. 

Motion  seconded  and  carried. 

Meeting  adjourned  until  10  a.  m.,  Wednesday,  October  20th, 
1897. 
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SECOND  DAY,  WEDNESDAY,  OCTOBER   20,    1897, 

MORNING   SESSION. 

Convention  called  to  order  at  10  o'clock. 

Prefiident. — We  will  proceed  with  reports  of  committees.  I 
would  like  to  hear  from  the  Obituary  Committee.  While  the 
report  is  read  members  will  please  arise.  I  will  request  Mr. 
J.  H.  Cummin,  chaiiman,  to  read  the  report. 

REPORT  OF  OBITUARY  COMMITTEE. 

Whereas,  We  are  a^ain  reminded  in  the  most  forcible  manner  that 
our  earthly  existence  is  but  transitory.  God  in  his  infinite  wisdom 
has  been  pleased  to  sever  our  fraternal  ties  and  ball  from  earthly 
scenes  ana  labors  our  associates,  L.  K.  SpafTord,  R.  M.  Peck,  and 
Abel  S.  Markley,  whose  cheerful  faces  and  cordial  greetings  were  so 
familiar  at  our  meetings.    Therefore,  be  it 

Resolcedn  That  in  appreciation  of  their  many  excellent  qualities  and 
valuable  services  as  members  of  this  association,  we  place  upon  record 
our  fraternal  tribute  of  respect  and  sorrow  at  this  severance  of  social 
ties. 

BcMolved^  That  we  tender  our  warmest  sympathy  to  the  families  of 
our  deceased  friends  in  their  sad  bereavement,  well  knowing  that  we 
cannot  so  fully  appreciate  their  many  sterling  qualities  as  those  who 
have  formed  a  part  of  their  household  and  felt  the  influence  of  their 
daily  companionship. 

Resolved,  That  these  resolutions  be  entered  upon  our  minutes,  and  a 
copy  thereof  transmitted  to  the  families  of  our  deceased  associates. 

J.  H.  Cummin, 
W.  M.  Noon, 
F.  W.  Tanner, 
Committee, 

President. — We  will  now  take  up  the  discussion  of  committee 
reports  submitted  at  this  convention.  The  first  subject  is, 
"  Methods  of  Heating  Buildings  where  Three  or  More  Stoves  are 
Now  Used."   Mr.  J.  H.  Cummin  is  chairman  of  that  committee. 

See  discussion  of  this  subject,  participated  in  by  J.  H.  Cum- 
min, A.  Shane,  John  D.  Isaacs,  C.  C.  Mallard,  W.  B.  Yereance, 
J.  B.  Sheldon,  W.  S.  Danes,  J.  B.  PuUen,  W.  E.  Hai-wig, 
G.  J.  Bishop,  G.  E.  Hanks,  F.  Eilers,  A.  Montzheimer^ 
N.  W.  Thompson,  James  Stannard,  and  C.  P.  Austin. 

President. — If  there  are  no  further  remarks,  we  will  pass  to- 
the  next  subject,  "The  Most  Suitable  Materials  for  Roofs  of 
Buildings  of  All  Kinds."  Mr.  W.  M.  Noon  acted  as  chairman, 
of  the  committee. 
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See  discussion  of  this  subject,  participated  in  by  J.  H.  Cum- 
min, John  D.  Isaacs,  A.  Shane,  N.  W*.  Thompson,  J.  B.  Shel- 
don, S.  F.  Patterson,  G.  E.  Hanks,  G.  J.  Bishop,  W.  B.  Yer- 
eance,  W.  O.  Eggleston,  T.  M.  Strain,  F.  Eilera,  W.  E.  Har- 
wig,  J.  M.  Staten,  C.  C.  Mallard,  O.  H.  Andrews,  John  Fore- 
man, A.  J.  Kelley,  C.  W.  Vandergrift,  Walter  G.  Berg,  E.  F. 
Reynolds,  W.  S.  Danes,  A.  H.  King,  F.  W.  Tanner,  and 
A.  Zimmerman. 

President. — The  next  subject  is  "  Round-House  Construction, 
Including  Smoke-Jacks  and  Ventilators."  This  subject  will  be 
one  of  the  subjects  for  next  year.  If  there  are  no  remarks  we 
will  pass  this  subject  and  proceed  to  the  discussion  of  the  next 
subject,  "Care  of  Iron  Bridges  Aftei  Erection." 

See  discussion  of  this  subject,  participated  in  by  T.  M. 
Strain  and  F.  Filers. 

Mr.  Mallard. — I  move  that  this  subject  be  included  in  the 
list  of  subjects  for  the  next  meeting. 

Motion  seconded  and  carried. 

Pi*esident. — We  will  now  take  up  the  subject,  "  How  to  Deter- 
mine Size  and  Capacity  of  Openings  for  Waterways." 

The  chairman,  Mr.  Walter  G.  Berg,  made  some  general  re- 
marks in  regard  to  the  report. 

President. — We  will  now  take  up  the  subject,  ''  Protection  of 
Railroad  Buildings  and  Other  Structures  from  Fire."  There  was 
no  report  on  this  subject. 

Mr.  Berg. — Mr.  President,  I  have  some  valuable  papers  that 
I  would  like  to  present  and  leave  it  to  be  decided  by  the  proper 
parties  whether  to  embody  them  in  our  proceedings;  a  letter 
from  Mr.  E.  F.  Brooks,  Superintendent  of  the  Pennsylvania 
Railroad  Company  at  Jersey  City,  giving  concisely  all  their 
methods  for  protection  from  fire  at  the  Jersey  City  passenger 
terminal  and  all  their  freight  terminals  and  important  struc- 
tures. 

Mr.  Mallard. — I  believe  that  is  one  of  our  subjects  for  next 
year,  and  if  Mr.  Berg  will  turn  those  papers  over  to  the  com- 
mittee they  will  be  glad  to  make  use  of  them. 

Mr.  Berg. — In  consideration  of  that  being  one  of  the  subjects 
for  next  year,  I  move  that  the  matter  be  dropped  at  this  time. 
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Motion  was  seconded  and  carried. 

Mr.  Mallard  moved  to  adjourn.  Motion  seconded  and  car- 
ried. 

Meeting  adjourned  until  two  o'clock. 

AFTERNOON    SESSION,    WEDNESDAY,    OCTOBER   20, 

1897. 

Meeting  cd.lled  to  order  at  2  o'clock. 

President. — Mr.  Bishop,  have  you  any  announcements  to 
make? 

Mr.  Bishop  explained  tiie  arrangements  for  a  trip  the  follow- 
ing morning  to  the  Boston  Smelter. 

President. — Mr.  Yereance,  the  discussion  of  your  committee 
report  on  "Designs  for  Ice-houses,"  is  in  order. 

See  discussion  of  this  subject,  participated  in  by  W.  B.  Yere- 
ance, G.  J.  Bishop,  James  Stannard,  W.  Carmichael,  John  D. 
Isaacs,  J.  B.  Sheldon,  Walter  G.  Berg,  F.  W.  Tanner,  A.  H. 
King,  G.  E.  Hanks,  F.  Eilers,  Charles  F.  Pierce,  J.  H.  Cum- 
min, J.  M.  Staten,  and  A.  Montzheimer. 

President. — ^The  next  subject  is  '*Best  End  Construction  for 
Trestles  Adjoining  Embankments."  Mr.  Mallard  is  the  chair- 
man of  that  committee. 

See  discussion  of  this  subject,  participated  in  by  C.  C.  Mal- 
lard, T.  M.  Strain,  W.  Cannichael,  A.  McNab,  G.  J.  Bishop, 
M.  Riney,  A.  Shane,  J.  M.  Staten,  A.  Zimmerman,  and  W.  O. 
Eggleston. 

President. — The  next  subject  is  ''Bridge  Warnings  for  Low 
Overhead  Structures." 

See  discussion  of  this  subject,  participated  in  by  Walter  G. 
Berg,  J.  H.  Cummin,  D.  K.  Colburn,  J.  M.  Staten,  S.  F.  Pat- 
terson, G.  E.  Hanks,  A.  J.  Kelley,  J.  B.  Pullen,  A.  Shane,  F. 
Eilers,  J.  B.  Sheldon,  F.  W.  Tanner,  and  C.  C.  Mallard. 

President. — We  will  take  up  "  Stock  Yards  and  Stock  Sheds, 
Including  all  Details  of  Construction." 

See  discussion  of  this  subject,  participated  in  by  John  D. 
Isaacs,  W.  Carmichael,  and  A.  W.  Merrick. 

President. — We  will  pass  to  the  next  subject,  "Floor  Sys- 
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tem  on  Bridges,  Including  Skew  Bridges.''  Mr.  W.  B.  Guppj, 
the  chainnan  of  this  committee,  is  not  present. 

Mr.  Berg. — Mr.  President,  the  secretary  has  on  his  table 
written  discussions  on  bridge  floors,  forwarded  by  our  members, 
J.  P.  Snow  and  John  Foreman.  Also  a  written  discussion 
kindly  contributed  by  Mr.  J.  R.  Worcester,  Civil  Engineer  of 
Boston,  Mass.  I  would  lecommend  that  these  discussions  be 
embodied  in  our   proceedings. 

President. — If  there  are  no  objections,  they  will  take  this 
course,  and  be  inserted  in  our  proceedings.  If  there  are  no 
further  remarks  on  this  subject,  we  will  close  the  discussion  of 
this  year's  reports.  The  next  order  of  business  is  '*  Reading 
and  Discussion  of  Questions  Propounded  by  Members."  I  un- 
derstand Mr.  Bishop  desires  to  make  some  remarks  on  the  sub- 
ject of  pile  hammer  rope. 

See  remarks  of  G.  J.  Bishop  on  "Pile  Hammer  Rope,"  and 
discussion  by  Walter  G.  Berg,  Wm.  Carmichael,  F.  Filers,  G. 
J.  Bishop,  and  W.  A.  Rogers. 

President. — I  further  understand  that  Mr.  Shane  desires  to 
speak  on  the  subject  of  "Gas  Engines  For  Pumping  Water." 

See  remarks  of  A.  Shane  on  "Gas  Engines  For  Pumping 
Water." 

President. — We  will  now  proceed  to  Miscellaneous  Business. 

Mr.  Cummin. — Mr.  President,  I  have  a  resolution  I  would 
like  to  read  to  this  association. 

Resoloedf  That  it  is  the  sense  of  this  association  that  during  the 
comiDj;  year  the  executive  committee  should  issue  a  circular  to  the 
superintendents  of  bridges  and  buildings  of  the  different  railroads  of 
the  country  explaining  the  benefits  derived  by  membership  in  this 
association,  and  giving  them  a  cordial  invitation  to  join  us,  and  thus 
participate  witli  us  in  the  benefits  derived,  and  help  to  extend  the 
representative  character  of  this  association,  thereby  enlarging  its  sphere 
of  usefulness. 

INIy  object  in  offering  this  resolution  is  this :  I  believe  that 
there  are  a  large  number  of  superintendents  of  bridges  and 
buildings  connected  with  the  different  railroads  of  the  country, 
who  have  no  idea  of  the  benefits  derived  from  membership  in 
this  association ;  they  have  no  idea  of  our  work.  While  our 
secretary  in  the  past  has  once  in  a  while  sent  out  applications 
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to  different  men  in  different  Hections  of  the  country,  still,  I  do 
not  believe  the  matter  has  been  gone  into  systematically.  It 
seems  to  me,  if  our  executive  committee,  composed  as  it  is  for 
the  ensuing  year,  will  get  up  a  circular  and  send  it  out  broad- 
cast over  the  country  to"  these  different  men,  I  think  we  will  see 
in  another  year  a  grand  result  arising  from  that  circular  that 
will  not  only  benefit  us,  but  also  the  new  members.  Of  course 
this  should  all  be  done  without  lowering  the  dignity  of  our  asso- 
ciation or  the  standing  of  the  membership. 

Mr.  Berg. — Mr.  President,  I  desire  to  second  that  motion  of 
Mr.  Cummin's.     I  believe  it  will  be  a  good  thing. 

Motion  was  unanimously -carried. 

President. — The  next  in  order  is  the  report  from  the  Com- 
mittee on  Subjects  for  next  year. 

Mr.  Mallard,  chairman,  then  read  report  of  Committee  on 
Subjects  for  next   year  as  follows : 

REPORT  OF    COMMITTEE  ON  SUBJECTS   FOR   1898. 

1.  Pile-rings  and  method  of  protecting  pileheads  in  driving. 

2.  Cost  and  manner  of  putting  in  pipe  culverts. 

3.  Best  floors  for  shops  and  roundhouses. 

4.  Roundhouse  smoke  jacks  and  ventilation. 

5.  Cattleguards  and  wingfences. 

6.  Prevention  of  fire  in  i*ailroad  buildings. 

7.  Storage  of  fuel,  oil  and  other  station  supplies  at  way  stations. 

8.  Railroad  highway  crossing  gates. 

0.  What  repairs,  and  how  can  they  be  safely  made,  to  metal  and 
wooden  sp^ins  without  the  use  of  falsework. 

10.  Care  of  iron  bridges  after  erection,  including  best  method  of 
protecting  them  from  injury  by  salt  water  drippings  from  refrigerator 
•cars. 

11.  Turntable  construction. 

Respectfully  submitted, 

C.  C.  Mallabd, 
W.  M.   Noon, 

W.   O.   EOQLESTON, 

.1.  H.  Cummin, 
A.  Shane, 

M.    RiNEY, 

E.  F.  Reynolds, 
John  D.  Isaacs, 
T.  M.  Strain. 

Mr.  Berg. — Mr.  President,  I  move  that  the  report  be 
Accepted. 

Motion  was  seconded  and  carried. 
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President. — If  there  is  any  other  member  that  wishes  to  intro- 
duce a  subject,  we  would  be  glad  to  report  on  it  and  add  it  to 
the  list. 

Mr.  Berg. — Mr.  President,  unless  there  is  any  farther  busi- 
ness, I  move  that  we  adjourn  until  to-morrow  afternoon  at  two 
o'clock. 

Motion  was  seconded  and  carried. 

Meeting  adjourned  to  two  p.  m.,  Thursday,  October  21,  1897. 


AFTERXOON     SESSION,    THURSDAY,    OCTOBER     21, 

1897. 

Meeting  called  to  order  at  two  p.  m. 

President. — Mr.  George  J.  Bishop,  will  you  please  step  this 
way?     Mr.  Cummin  will  make  some  remarks. 

Mr.  Cummin. — Brother  Bishop :  Although  this  is  not,  in  a 
strict  sense  of  the  term,  a  fraternal  organization,  still  I  know 
that  in  your  case,  I  have  the  right  to  use  the  fraternal  term  of 
brother. 

There  are  certain  times  in  our  lives  when  we  are  called  upon 
to  perform  duties  for  which  we  feel  ourselves  entirely  incompe- 
tent. Such  is  the  positiou  in  which  I  find  myself  placed  to-day. 
I  have  been  requested  by  the  president  to  perform  a  duty, 
which,  while  I  feel  it  to  be  one  of  the  most  pleasant  of  my  life, 
I  know  could  have  been  done  in  a  far  better  manner  by  some 
of  the  other  members.  Our  association  is,  in  some  respects,  a 
peculiar  one  ;  in  a  religious  way  we  are  well  provided  for  with  a 
'*  Bishop  "  and  a  "  Deacon  " ;  in  the  matter  of  fruit,  there  is 
always  an  ''Apple"  and  several  *' Berrys,"  which  we  can  use 
either  "  White"  or  "  Green."  Should  something  more  substan- 
tial be  required,  we  can  easily  "Fry"  a  "Large"  ''Mallard," 
which  would  be  fit  for  a  "  King  "  at  high  "  Noon." 

We  have  a  "  Foreman  "  "  Carpenter,"  who  is  able  to  take  a 
"Short"  "  Strain  "  on  the  "  Bond  "  that  binds  "  Midwinter" 
and  "Snow"  together,  while  if  at  any  time  our  discussion 
becomes  too  warm,  we  have  a  "  Wise  "  "  Berg"  to  cool  us  off, 
so  that  "Mc"  will  have  no  occasion  to  "  Nab"  us  when  we  go 
"  Nutting." 
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But  Beriously  speaking,  my  brother,  from  the  time  the  circu- 
lar was  seut  out  by  the  Executive  Committee,  announcing  this 
meeting,  together  with  the  excursions  that  had  been  planned, 
for  the  enjoyment  of  the  members,  by  yourself,  as  the  represen- 
tative of  that  committee,  the  members  of  this  association  have 
felt  that  they  were  under  the  deepest  obligation  to  you  for  the 
warm  interest  you  have  taken  in  their  behalf,  and  they  have 
asked  me  to  tender  to  you,  in  their  name,  a  slight  token  of 
their  esteem  and  regard.  They  ask  you  to  accept  it,  not  in  any 
sense  on  account  of  its  intrinsic  value,  but  with  their  warmest 
wishes  for  your  future  success  and  welfare.  I,  therefoi*e,  pre- 
sent this  silver  tea  service  to  you  in  behalf  of  the  officers  and 
members  of  our  association,  and  sincerely  trust  that,  whenever 
yourself  and  good  wife  shall  have  occasion  to  use  it,  it  will 
bring  up  pleasant  memories  of  the  reunion  we  had  at  this  time 
in  the  beautiful  city  of  Denver. 

Mr.  Bishop. — Mr.  President  and  members  of  the  Association 
of  Superintendents  of  Bridges  and  Buildings,  this  is  a  complete 
surprise  and  entirely  unexpected  by  me.  I  cannot  express  my 
feelings  and  the  gratitude  I  feel.     I  thank  you  sincerely. 

Mr.  Berg. — Mr.  President,  I  desire  to  emphasize  the  pleas- 
ure it  has  been  to  all  of  us  to  show  Mr.  Bishop  our  appreciation 
of  his  work  as  the  Local  Committee,  and  to  assure  him  that  it 
was  a  spontaneous  feeling  and  idea  that  seemed  to  be  unani- 
mous and  that  prompted  all  members  to  desire  the  presentation 
of  this  testimony  of  our  regard  to  Mr.  Bishop.  His  energy 
and  interest  in  making  all  the  arrangements  for  our  meeting 
here  have  been  exceptional.  He  might  have  done  his  duty; 
he  has  not  only  done  his  whole  duty,  but  more  than  his  whole 
duty. 

President. — We  will  take  a  recess  to  allow  members  to  greet 
Mr.  Bishop. 

After  the  recess  the  order  of  miscellaneous  business  was  con- 
tinued. 

Mr.  Berg. — Mr.  President,  the  Committee  on  Resolutions  has 
the  following  report  to  offer  : 
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REPORT  OF  COMMITTEE  ON  RESOLUTIONS. 

Resolved,  That  the  thanks  of  this  association  he  tendered  to  Mr.  W. 
A.  Deuel,  general  superintendent.  Union  Pacific  Railway,  Denver, 
Col.;  to  Mr.  C.  H.  Schlacks,  assistant  general  manager,  Denver  and 
Rio  Grande  Railway,  Denver,  Col.;  to  Mr.  G.  W.  Ristine,  receiver  and 
general  manager,  Colorado  Midland  Railway,  Denver,  Col.;  to  Mr.  C. 
W.  Sells,  manager,  Manitou  and  Pike's  Peak  Cog  Railway,  Manitou, 
Col.;  to  Mr.  L.  F.  Kimhall,  first  assistant  general  freight  agent,  Chicago, 
Rock  Island  and  Pacific  Railway,  Denver,  Col.;  to  Mr.  W.  H.  Firth, 
general  agent,  passenger  department,  Chicago,  Rock  Island  and  Pacific 
Railway,  Denver,  Col.;  to  Mr.  J.  J.  Frey,  general  manager,  Atchison, 
Topeka  and  Santa  Fe  Railway,  Topeka,  Kan.;  to  T.  F.  Dunaway, 
general  superintendent,  Union  Pacific,  Denver  &  Gulf  Railway;  to 
the  Pullman  Palace  Car  Company;  and  to  the  Wagner  Palace  Car 
Company  for  special  transportation  facilities  granted  to  the  association. 

Resolved,  That  the  thanks  of  this  association  be  tendered  to  Mr.  R. 
Pearse,  general  manager  of  the  Boston  and  Argo  Smelter  at  Denver, 
Col.;  to  the  Sherwin-Williams  Company;  and  to  Mr.  N.  M.  Tabor  of 
the  Brown  Palace  Hotel  Company  at  Denver,  Col.,  for  courtesies 
extended  the  members  of  the  association  during  their  stay  in  Denver. 

Resolved,  That  this  association  desires  to  acknowledge  its  apprecia- 
tion of  the  attendance  at  the  convention  of  special  representatives  of 
the  Railway  Revievj  and  of  the  Railroad  Gazette. 

Resolved,  That  the  special  thanks  of  this  association  be  tendered  to 
Mr.  Geo.  J.  Bishop,  to  whose  efficient  and  untiring  work  as  the  Local 
Committee  appointed  for  making  preparations  for  this  meeting,  in 
eonnection  with  the  assistance  of  our  president,  Mr.  James  Stannard, 
tlie  success  of  the  meeting  is  largely  due,  ^nd  that  we  trust  that  his 
exceptional  work  and  energy  in  the  matter  may  prove  an  incentive  to 
members  entrusted  with  the  same  duties  at  future  conventions. 
•  Resolved,  That  this  association  desires  to  thank  all  its  officers  for 
their  efficient  conduct  of  the  business  of  this  association  during  the 
past  year  and  the  present  convention,  and  further  to  express  its  appre- 
ciation of  the  worthy  conduct  of  this  convention  by  our  president, 
Mr.  James  Stannard,  and  of  the  work  of  our  secretary,  and  of  the 
members  appointed  on  the  various  committees. 

Resolved,  That  this  association  desires  to  express  its  appreciation 
and  thanks  to  all  non-members  of  the  association  who  have  rendered 
valuable  assistance  to  the  various  committees  in  the  preparation  of 
their  reports;  and  that  the  secretary  be  directed  to  transmit  these 
resolutions,  together  with  a  complimentary  copy  of  tlie  printed  pro- 
ceedings, to  all  such  parties  as  specified  by  the  chairmen  of  the  sev- 
eral committees. 

WA1.TER  G.  Bebg, 
N.  W.  Thompson, 

M.  RlNEY, 

Committee, 

PresideDt. — What  action  do  you  wish  to  take  on  the  report? 
Motion  was  made,  seconded,  and  earned  that  the  report  of 
the  Committee  on  Resolutions  be  adopted  as  read. 

Mr.  Berg. — Mr.  President,  I  offer  the  following  motion: 
''The  Executive  Committee  is  instructed  to  omit  from  the 
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published  proceedings  of  this  convention  any  matter  which  is 
directly  in  the  nature  of  a  special  advertisement." 

Motion  was  seconded  and  carried. 

President. — Under  the  head  of  miscellaneous  business  we 
select  our  next  place  of  meeting.  I  will  appoint  Mr.  Yereance 
and  Mr.  Mallard  as  tellers. 

Mr.  Mallard. — I  nominate  Richmond,  Va.,  for  the  next 
place  of  meeting. 

Mr.  Isaacs. — I  second  the  motion. 

Mr.  Shane. — I  move  that  it  be  Washington,  D.  C. 

Mr.  N.  W.  Thompson. — I  nominate  Chattanooga,  Tenn. 

Mr.  Mallard. — I  would  like  to  say  in  answer  to  Mr.  Thomp- 
son's nomination  of  Chattanooga  that  in  case  the  yellow  fever 
was  prevalent,  it  would  be  impossible  to  go  to  Chattanooga. 

Mr.  Thompson. — I  withdraw  my  nomination  on  that  account. 

Mr.  Kelley. — I  nominate  Milwaukee,  Wis. 

The  nominations  were  on  motion  duly  closed,  and  on  a  bal- 
lot being  taken,  39  votes  were  cast,  divided  as  follows :  Rich- 
mond, 21;  Washington,  14;  Milwaukee,  3;  Omaha,  1. 
Richmond,  Va.,  was  selected  for  the  next  place  of  meeting  and 
so  declared  by  the  president. 

President. — Is  there  anything  further  to  offer  in  the  way  of 
miscellaneous  business?  If  not,  the  next  order  of  business  is 
the  election  of  officers  for  the  ensuing  year.  Mr.  Berg,  will 
you  read  the  list  of  officers  as  recommended  by  the  Nominating 
Committee. 

Mr.  Bond. — Mr.  President,  I  move  that  the  recommenda- 
tions of  the  committee  be  received  and  the  secretary  cast  the 
vote. 

Motion  was  seconded  and  carried. 

Mr.  Patterson. — The  vote  is  cast,  and  the  names  as  read  by 
the  assiertant  secretary  have  the  desired  vote. 

President. — I  declare  the  officers  unanimously  elected  as  the 
vote  was  cast,  namely  : 

President — ^Walter  G.  Berg. 
First  Vice-president — Joseph  H.  Cummin. 
Second  Vice-president — Aaron  S.  Markley. 
Third  Vice-president — G.  W.  II  in  man. 
Fourth  Vice-president — C.  C.  Mallard. 
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Secretary — Samuel  F.  Patterson. 
Treasurer — N.  W.  Thompaon. 

Executive  Committee — Georf^e  J.  Bishop.  C.  P.  Austin,  M.  Riney, 
Wm.  S.  Danes,  J.  H.  Markley,  W.  O.  Eggleston. 

President. — Unless  there  are  further  matters  to  take  up,  we 
will  now  proceed  to  the  installation  of  officers. 

President. — Mr.  Berg,  j'ou  have  been  elected  by  this  associa- 
tion as  president  for  the  ensuing  year,  and  I  am  pleased  to  have 
the  opportunity  of  welcoming  you  as  president  of  our  associa- 
tion. It  is  not  necessary  for  me  to  attempt  to  make  any  speech 
on  this  occasion,  as  all  the  members  are  acquainted  with  yon 
and  know  your  ability.  The  papers  of  this  office,  you  have 
received,  and  lastly  I  now  present  you  with  the  gavel.  Yon 
now  enter  upon  the  duties  of  your  office. 

Mr.  Berg. — Mr.  Stannard,  I  desire  to  thank  you  for  the  kind 
and  courteous  words  expressed  in  my  behalf,  and  assure  you 
that  it  will  be  my  endeavor  to  be  a  worthy  successor  to  you  in 
the  association.  To  all  the  members  I  offer  my  thanks  for  this 
honor,  and  promise  you  that  I  will  continue  to  work  as  my  ability 
permits  and  as  faithfully  as  I  have  endeavored  to  do  in  the 
past.  But,  gentlemen,  it  is  not  the  work  of  your  president  that 
tells  alone.  Much  depends  on  your  president,  more  on  your  sec- 
retary, and  most  of  all  on  the  members  themselves ;  not  only 
those  who  are  entrusted  with  committee  work,  but  all  the  mem- 
bers in  various  ways,  and  all  should  show  their  interest  and 
enthusiasm  for  the  association  and  the  matters  we  are  all  work- 
ing to  accomplish.  It  is  a  very  little  task  for  a  member  individ- 
ually to  pay  attention  to  the  request  of  a  committee  for  infor- 
mation and  to  endeavor  to  give  some.  The  busy  man  has  time 
to  attend  to  business,  is  an  old  adage.  Further,  members 
should  in  every  way  advance  the  interests  of  the  association  by 
spreading  the  knowledge  of  the  work  we  are  doing,  and  espec- 
ially of  our  aim  to  raise  the  standard  of  the  association  to  one 
of  importance  in  the  railroad  technical  world. 

There  are  a  few  leading  principles  in  connection  with  the 
association  that  I  am  a  staunch  believer  in,  and  perhaps  it 
might  be  well  for  me  to  explain  and  emphasize  my  position  on 
such  matters. 

I  consider  that  one  of  the  vital  points  for  us  to  attend  to,  is 


36 

to  preserve  oar  independence,  and  see  that  we  are  not  controlled 
by  outside  interests  or  auxiliary  organizations. 

Further,  that  business  should  always  precede  pleasure, 
taking  pleasure  when  we  can,  but  attending  to  the  important 
work  that  we  come  together  for,  namely,  business. 

An  additional  feature  that  we  should  observe,  so  that  we  will 
not  strand  on  the  rocks  that  have  damaged  somewhat  similar 
associations  in  the  past,  is,  that  we  should  keep  our  associa- 
tion free  from  any  suspicion  that  the  official  power  and  weight 
that  accompany  transactions  before  this  body  will  be  used  for 
advertising  purposes. 

Gentlemen,  my  aim  is,  and  I  hope  it  is  that  of  every  mem- 
ber, to  raise  the  standard  of  the  association.  We  have  passed 
our  infancy ;  we  are  seven  years  old  ;  and  I  trust  that  when  we 
come  to  celebrate  our  tenth  anniversary  that  we  will  not  only 
feel  but  know  that  we  are  entitled  to  rank  with  the  large 
national  and  technical  associations  of  this  country. 

With  this  short  exposition  of  my  views  and  principles  which 
will  guide  me  iji  conducting  the  business  of  the  association, 
and  thanking  you  again  for  the  honor  conferred  upon  me,  and 
trusting  to  have  the  full  support  of  all  the  members  as  well  as 
the  various  officers  that  you  have  elected  to  sers^e  with  me,  I 
now  assume  the  presidency  of  this  association  for  the  coming 
year. 

Mr.  Cummin,  you  have  been  elected  first  vice-president  of 
this  association  ;  do  you  accept? 

Mr.  Cummin. — I  do,  with  thanks  for  the  honor  conferred 
upon  me. 

President. — Mr.  Aaron  S.  Markley  and  Mr.  Hinman,  who 
have  been  elected  vice-presidents,  are  not  present,  but  I  have 
no  doubt  from  the  interest  they  have  shown  in  the  past  that 
they  will  accept.  Mr.  Mallard,  you  have  been  elected  fourth 
vice-president,  will  you  accept? 

Mr.  Mallard. — I  do,  and  thank  the  members  for  the  honor 
confeiTed,  and  will  do  my  best. 

President. — Mr.  Patterson,  you  have  been  elected  secretary, 
do  you  accept  ? 

Mr.  Patterson. — I  do. 


36 

President. — Mr.  Thompson,  you  have  been  elected  treasurer, 
do  you  accept? 

Mr.  Thompson. — I  do,  and  thank  you  and  the  members  sin- 
cerely. 

President. — Messrs.  Danes  and  Kggleston,  you  have  been 
elected  on  the  Executive  Committee,  and  I  assume  you  will 
accept.  Mr.  J.  H.  Markley  is  not  present,  but  I  have  no  doubt 
of  his  acceptance.  Messrs.  Bishop,  Austin,  and  Riney  hold 
over  from  last  year.  Mr.  Bishop  will  be  the  chairman  of  the 
Executive  Committee.  I  now  declare  this  order  of  business 
closed.     Mr.  Secretary,  have  you  anything  to  bring  up? 

Mr.  Patterson. — No,  sir,  unless  there  are  some  committees  to 
be  appointed. 

President. — I  will  appoint  the  various  committees  after  I 
have  had  time  to  consider  them,  and  members  will  receive  due 
notice.  Has  any  member  anything  further  to  bring  before  the 
meeting.     If  not,  a  motion  to  adjourn  would  be  in  order. 

Mr.  Stannard. — I  move  that  this  convention  adjourn  to  meet 
in  Richmond,  Va.,  on  the  third  Tuesday  in  next  October. 

President. — You  have  heard  the  motion,  duly  seconded,  that 
this  convention  adjourn  to  meet  on  the  third  Tuesday  in  October 
next  at  Richmond,  Va. 

Motion  was  carried  and  the  convention  was  declared  perma- 
nently adjourned  accordingly. 

The  committee  appointments  for  1897-*98  appear  at  the  head 
of  these  proceedings. 

The  memoirs  of  deceased  members  are  appended  hereto. 

The  reports  and  discussions  on  technical  subjects  appear 
separately  below. 

The  next  convention  will  be  held  in  Richmond,  Va.,  on  Tues- 
day, October  18,  1898. 

S.  F.  Patterson, 

Secretary, 


MEMOIKS  OF  DECEASED  MEMBEES. 


MEMOIR.* 

HARVEY  DUNLAP. 


Chartkb  Member,      .       .               September  25,  1891. 
Died, July  3,  1892. 

Mr.  Harvey  Dunlap  was  bom  in  Rondout,  Ulster  county,  New  York, 
in  1852,  and  died  at  the  a^e  of  forty  years,  on  July  3,  1892.  He  was 
killed  in  the  performance  of  his  duties  in  a  washout  on  the  Wabash 
railway,  at  Kentner  Creek,  near  Wabash,  Ind. 

He  commenced  at  bridge  work  with  the  Ulster  &  Delaware  railroad 
in  1870,  came  to  Logansport,  Ind.,  with  Mr.  Frank  Hecker,  and  worked 
in  the  coach  shops  of  the  Eel  River  Railroad  company  until  June  1, 
1879,  when  he  was  appointed  foi*eman  of  bridges  for  the  Eel  River 
company.  From  that  time  he  was  employed  on  the  Eel  River  & 
Wabash  railroad  as  foreman  of  bridge  carpenters  to  September  12, 
1884;  general  foreman  of  bridge  department  between  Danville,  111., 
and  Cairo,  to  June  1,  1885;  foreman  of  bridge  carpenters  between 
Logansport  and  Detroit,  to  June  12,  1887;  general  foreman  of  bridge 
department  for  Wabash  Western  on  same  teiTitory,  to  February  1, 
1889;  foreman  to  February  1,  1890;  superintendent  of  bridges  and 
buildings,  Wabash  railway,  with  headquarters  at  Andrews,  Ind.,  to 
the  time  of  his  death,  July  3,  1892. 

•  •  •  »  •  «  »*  • 

Mr.  Dunlap  was  a  charter  member  of  the  association,  having  joined 
at  the  first  convention,  held  at  St  Louis,  Mo.,  on  September  25,  1891. 
He  died  before  the  next  annual  convention  was  held.  On  October  18, 
1892,  the  committee  on  obituary  reported  suitable  resolutions  with 
reference  to  Mr.  Dunlap*  s  decease. 

*  Memoir  prepared  by  Mr.  W.  8.  Danes. 
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MEMOIR.* 

WILLIAM  STEVENS  TGZZER. 

Elected  Member,                     .       .     October  19, 1802. 
Died, August  15,  1883. 

Mr.  Wm.  S.  Tozzer  was  bom  at  Salem,  Mass.,  November  23,  1833, 
and  died  at  the  age  of  fifty-nine  years  at  Cumminsville,  Cincinnati,  O., 
August  15,  1803.  At  a  very  early  age  he  came  from  his  bii*thplace  to 
Cincinnati,  where  he  remained  until  his  death.  He  attended  the 
schools  of  Cincinnati,  especially  Woodward  High  school.  At  the  age 
of  twenty-five  he  was  married  to  Miss  Susan  £.  Lakeman,  with  whom 
he  lived  for  thirty-five  years,  until  his  death  in  1893. 

After  receiving  his  education  he  spent  the  remainder  of  his  life  in 
railroad  circles,  holding  a  position  as  superintendent  of  bridges  on 
the  Cincinnati,  Hamilton  &  Dayton  railroad  for  twenty-five  years, 
remiiining  there  until  five  years  before  his  death,  when  he  entered  the 
employ  of  the  Chesapeake  &  Ohio  railroad  as  superintendent  of 
biidges. 

He  was  a  member  of  good  standing  in  the  Hoffner  Lodge,  F.  &  A.  M.» 
and  Hauselmann  Commandery,  Knights  Templar,  for  a  number  of 
years. 

Through  his  entire  life  he  was  a  man  of  noble  character  and  integ- 
rity, winning  the  respect  of  all  associated  with  him. 

He  was  a  sufferer  from  stomach  trouble  for  about  ten  years,  but  it 
did  not  seem  to  interfere  with  his  daily  duties  until  a  short  time  before 
his  death. 

He  died,  leaving  a  widow  and  six  children,  as  follows:  Charlie  A. 
Tozzer,  Mrs.  S.  D.  Wray,  Misses  Alice,  Edith,  Grace,  and  Eunice. 
His  burial  took  place  from  the  Northside  Presbyterian  churchy 
Cumminsville,  Cincinnati,  after  which  the  remains  w^ere  interred  in 
Spring  Grove  cemeteiy. 

Mr.  Tozzer  was  elected  a  member  of  the  association  on  October  19, 
1892,  at  the  second  annual  convention,  at  Cincinnati,  O.,  which  meet- 
ing was  the  only  one  he  attended,  as  his  death  occurred  before  the 
next  convention.  On  October  17,  1893,  the  committee  on  obituary 
reported  suitable  resolutions  with  reference  to  Mr.  Tozzer^s  decease. 

*  Memoir  prepared  by  a  relative  of  Mr.  Tozser. 


39 

MEMOIR.* 

J.  B.  MITCHELL. 

Charter  Member,      .  Ssptrmber  25,  1891. 

Second  Vice-President, 1891-92. 

Died, Decbhber  13,  1894. 

J.  B.  Mitchell  was  born  in  Scotland,  and  died  of  typhoid  fever,  on 
December  18,  1894,  aged  63  years,  8  months,  and  1  day. 

Mr.  Mitchell  was  superintendent  of  bridges  and  buildings.  Eastern 
division,  Wabash  railroad,  until  February  1,  1890,  when  he  was 
appointed  to  the  responsible  position  of  superintendent  of  bridges 
and  buildings,  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  railway, 
with  headquarters  at  Indianapolis,  Ind. 

Mr.  Mitchell  was  a  charter  member  of  the  association,  having  joined 
at  the  first  convention,  held  at  St.  Louis,  Mo.,  on  September  25,  1891. 
He  was  present  at  this  convention,  taking  part  in  its  work  and  the 
organization  of  the  association,  and  was  elected  second  vice-president, 
serving  for  one  year  in  that  capacity.  Mr.  Mitchell  was  present  at  the 
second  convention,  held  at  Cincinnati,  O.,  October,  1892,  serving  on 
the  committee  on  obituary,  and  he  also  presented  a  valuable  report  on 
**  Pit  and  Surface  Guards,**  as  a  member  of  the  committee  appointed 
to  report  on  that  subject.  Mr.  Mitchell  was  unable  to  attend  the  third 
convention,  held  at  Philadelphia,  Pa.,  but  was  one  of  a  committee  pre- 
senting a  report  on  **  Crawling  of  Rails  and  Its  Effects  on  Structures."' 
At  the  fourth  convention,  at  Kansas  City,  Mo.,  in  October,  1894,  a  let- 
ter was  received  from  Mr.  Mitchell,  in  which  he  asked  to  be  retired 
from  membership,  owing  to  the  state  of  his  health,  which  request  was 
granted. 


M£MOIB.t 

GEORGE  M.  REID. 

Charter  Member,      .  September  25,  1891. 

Treasurer, 1891-*96. 

Member  Execcjtive  Committer,     .        .        .      1891-96. 
Died, February  10, 1896. 

George  M.  Reid  was  bom  at  Oanandaigua,  N.  Y.,  March  9,  1832. 

His  father,  Robert  Reid,  died  about  two  years  later,  and  his  mother 
came  to  Ohio  and  settled  in  Monroe  township,  Ashtabula  county,  when 
he  was  quite  young.    After  getting  a  common  school  education,  he 

*  Memoir  prepared  by  Mr.  W.  8.  Danes. 

t  Memoir  prepared  by  Mr.  R.  H.  Reid  of  Adrian,  Mich.,  son  of  George  M. 
Reid. 
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worked  on  the  farm  for  a  time,  but  later  went  on  the  lakes  as  a  sailor 
on  the  schooner  Stand  Back,  his  mother,  with  whom  he  still  lived, 
moving  to  Conneaut,  in  the  same  county.    This  was  about  1848. 

In  1853,  he  commenced  bridge  work  on  the  Howe  Truss  at  Girard, 
Pa.,  on  the  C.  &  E.  railroad,  under  a  foreman  by  the  name  of  Wood- 
worth.  He  worked  on  the  Painesville  bridge  in  1855,  and  in  1856 
entered  the  service  of  Thatcher,  Burt  &  Co.,  bridge  builders  and  con- 
tractors, continuing  in  their  service  until  the  retirement  of  Mr.  Burt, 
when  the  firm  changed  to  McNairy,  Clafflen  <&  Company.  He 
remained  with  them  as  foreman  of  bridges  until  May,  1872,  when 
he  was  appointed  bridge  inspector  on  the  Lake  Shore  &  Michigan 
Southern  railway,  and  later  superintendent  of  bridges,  which  position 
he  held  until  the  time  of  his  death,  February  10,  1896. 

He  was  on  the  train  that  went  down  with  the  Ashtabula  bridge, 
December  29,  1876,  and  was  slightly  Injured  and  burned  some,  but 
managed  to  assist  in  extricating  others  from  the  wreck. 

He  married  Miss  Sarah  £.  Corey  of  Cleveland  on  December  90,  1863, 
and  moved  to  Cleveland  from  Oonneaut  in  March,  1865,  where  he 
lived  until  his  death.  The  family  consisted  of  four  children, — Robert, 
Charles,  Delia,  and  Jessie.  Robert  was  born  February  8,  1865,  at  Con- 
neaut,  O.;  Charles  was  born  January  21,  1867,  at  Cleveland;  Delia  was 
bom  April  4, 1870,  and  Jessie  on  December  19,  1873,  both  at  Cleveland. 

His  death  was  caused  by  apoplexy,  though  he  had  not  been  well  for 
a  year  prior  to  that. 

He  was  a  member  of  the  Knights  of  Honor,  and  a  third  degree 
Mason,  at  the  time  of  his  death,  and  had  previously  belonged  to  the 
I.  O.  O.  F,,  I.  O.  F.,  and  Royal  Arcanum. 

He  had  a  strong  personality,  yet  was  genial  and  friendly  with  all, 
and  enjoyed  the  friendship  of  all  who  knew  him,  and  had  the  con< 
fidence  of  his  superior  officers.  His  life  is  an  instance  of  what  can  be 
accomplished  by  a  struggling  farmer  boy,  with  a  widowed  mother  to 
support,  and  only  a  common  school  education,  when  he  has  the  right 
kind  of  energy  and  perseverance. 

Mr.  Reid  was  a  charter  member  of  the  association,  having  joined  at 
the  first  convention,  held  at  St.  Louis,  Mo.,  on  September  25, 1891. 
In  fact,  he  was  one  of  the  organizers  of  the  association  and  took  active 
part  in  the  business  proceedings  of  the  St.  Louis  meeting.  He 
was  elected  to  the  honorable  and  responsible  position  of  treasurer  of 
the  association  at  the  first  convention,  and  was  unanimously  reelected 
at  four  subsequent  conventions,  from  1891-96,  and  held  this  position, 
at  the  time  of  his  death  in  1896. 

Mr.  Reid  was  present  at  every  convention  of  the  association  during 
his  lifetime,  namely,  at  St.  Louis,  Mo. ;  Cincinnati,  O. ;  Philadelphia, 
Pa. ;  Kansas  City,  Mo. ;  and  New  Orleans,  La. 

As  treasurer  of  the  association,  Mr.  Reid  was,  ex  officio,  a  member  of 
the  executive  committee  from  1891-96,  and  his  interest  in  association 
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matters  was  so  great  that  he  attended  every  meeting  of  this  important 
committee  as  far  as  iu  his  power,  traveling  even  for  tliis  purpose  to 
New  Yoric,  Chicago,  or  wherever  the  special  meeting  was  held. 

In  addition  to  the  active  part  Mr.  Reid  took  in  tlie  business  affairs 
of  the  association,  he  showed  a  lively  interest  in  the  technical  work 
of  the  association.  He  was  a  good  speaker,  and  his  discussions  on 
technical  subjects  were  invariably  valuable  and  replete  with  practical 
information  and  suggestions. 

Mr.  Reid  was  a  member  of  the  committee  on  relief  from  1893-' 96  and 
served  on  numerous  business  committees. 

He  made  several  valuable  reports  as  chairman  of  committees  report- 
ing on  the  following  technical  subjects: 

At  Cincinnati,  O.,  in  1892,  on ''Painting  Iron  Bridges  for  Railroads.'' 

At  Philadelphia,  Pa.,  in  1893,  on  '*  Creeping  of  Rails  in  Railway 
Tracks;  Its  Effect  on  Bridges  and  Methods  to  Prevent  Injury  to  the 
Bridges." 

At  Kansas  City,  Mo.,  in  1894,  on  **Best  Method  of  Bridge 
Inspection." 

It  can  be  truly  said  that  Mr.  Reid  fulfilled  every  obligation  and 
duty  that  he  assumed  either  as  a  member,  as  an  officer,  or  as  the  chair- 
man of  a  committee  of  the  association.  He  was  never  derelict  in  his 
work,  nor  did  his  interest  in  the  association  wane  even  with  failing 
health  for  some  time  prior  to  his  death. 

Mr.  Reid  was  a  faithful  and  efficient  officer,  a  valuable  and  hard- 
working active  member,  and  a  warm  friend  of  every  membei*  of  the 
association. 

The  committee  on  obituary  reported,  on  October  21,  1896,  suitable 
resolutions  with  reference  to  Mr.  Reid's  decease. 


MEMOIR.* 

LESTER  K.  SPAFFORD. 

Charter  Member,  .       September  25,  1891. 

Third  Vice-President, 1898-'94. 

Second  Vice-President, 1894-'95. 

First  Vice-President, 1895-'96. 

Died, January  7, 1897. 

Lester  K.  Spafford  was  born  near  Howell,  Livingston  county,  Mich., 
May ^20,  1839.  He  died  of  consumption,  at  Phoonix,  Ariz.,  January  7, 
1897,  aged  57  years,  7  months,  and  17  days. 

At  the  age  of  twenty-three,  he  enlisted  in  the  One  Hundred  and 
Twenty-ninth  Regiment,  New  York  Volunteers,  and  sei*ved  in  the 
Army  of  the  Potomac  until  the  close  of  the  war.    Coming  to  Missouri 

*  Memoir  prepared  by  Mr.  James  Stannard. 
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IQ  Noyember,  1865,  lie  entered  the  service  of  the  Hannibal  &  St 
Joseph  railroad,  and  through  his  untiring  energy  was  promoted  to  the 
important  and  responsible  position  of  superintendent  of  bridges  and 
buildings.  In  1876  he  severed  his  connection  with  this  road  and 
accepted  a  similar  position  witii  the  Burlington  &  Missouri  River  rail- 
road in  Nebraska,  which  he  held  till  1880,  when  he  received  the 
appointment  of  superintendent  of  bridges  and  buildings  on  the  Kan- 
sas City,  Fort  Scott  &  Memphis  railroad,  which  position  he  held  witli 
headquarters  at  Kansas  City,  Mo.,  until  December  31,  1896,  when  he 
resigned  on  account  of  ill  health. 

He  was  married  to  Miss  Kate  Bailey,  of  Burkfield,  Mo.,  November 
8,  1868,  who,  with  three  sons  and  one  daughter,  survives  him. 

Mr.  Spaiford  was  a  charter  member  of  the  association,  having  joined 
at  the  first  convention  held  at  St.  Louis,  Mo.,  on  September  25,  1891. 
He  attended  the  fourth  annual  convention  at  Kansas  City,  Mo.,  in 
October,  1894,  and  the  fifth  annual  convention  at  New  Orleans,  La.,  in 
October,  1895.  Owing  to  the  bad  state  of  his  health,  Mr.  Spafford  was 
forced  to  stay  away  from  the  sixth  annual  convention  held  at  Chicago, 
HI.,  in  October,  1896,  but  sent  a  cordial  and  fraternal  letter  to  tlie 
association,  explaining  his  condition  and  urgently  requesting  that  his 
name  should  not  be  considered  in  connection  with  the  presidency  of  the 
association,  to  which  office  he  would  otherwise,  without  doubt,  have 
been  elected. 

Mr.  Spafford  served  successively  as  third,  second,  and  first  vice- 
president  from  1893-96,  and  his  popularity  and  the  general  esteem 
with  which  he  was  held  by  all  the  members  are  well  attested  by  the 
unanimous  adoption  of  the  following  resolution  at  the  Chicago  conven- 
tion, in  October,  1896: 

*'Re8olved,  That  tlie  members  of  this  association  extend  to  Mr.  L.  K. 
Spafford  their  regrets  that  he  has  been  obliged  to  withdraw  his  name 
from  the  list  of  officers  in  line  for  promotion,  and  trust  that  with 
improving  health  he  may  be  able  to  resume  again  active  work  in  our 
association.*' 

Mr.  Spafford  took  a  lively  interest  in  the  work  of  the  association, 
and,  in  addition  to  serving  on  various  committees  and  participating 
in  technical  discussions,  he  served  on  a  committee  which  presented, 
at  the  fifth  annual  convention,  at  New  Orleans,  La.,  a  valuable  report 
on  the  subject  of  **  Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for  Arch  Culverts." 

On  October  19,  1897,  the  committee  on  obituary  reported  sui^ble 
resolutions  with  reference  to  Mr.  Spafford' s  decease. 
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MEMOIR.* 

ROBERT  MORTIMER  PECK. 
Elected  Member,   ....       October  18,  1802. 

MElfBER  ExECTJTIVE  COMMITTEE,   .  .  .  1894-^$^. 

Chairman  Executive  Committee,    .        .        .    1895-'06.  • 
Fourth  Vice-President,       ....        1896-'97. 
Died,* April  5,  1897. 

Robert  Mortimer  Peck  was  bom  in  Mason  County,  W.  Va.,  April 
29th,  1832,  and  died  at  Pacific,  Mo.,  of  congestion  of  the  lungs,  April 
5th,  1897,  at  8.30  a.  m. 

His  early  life  was  spent  on  his  father's  farm,  and  was  uneventful. 
He  received  an  ordinary  education.  A  United  Brethren  minister  took 
an  interest  in  him,  and  the  result  was  that  he  attended  Mt.  Pleasant  col- 
lege in  Pennsylvania.  After  being  graduated,  he  followed  the  ministry 
as  a  United  Brethren  preacher,  and  soon  afterward  was  married  to 
Miss  Martha  Ryan  of  West  Columbia,  W.  Ya. 

Not  long  after  being  married,  he  gave  up  the  ininistry,  learned  the 
wagon  making  trade  with  his  father-in-law,  and  went  West,  generally 
believed  to  St.  Louis,  Mo.  He  worked  at  his  trade  for  some  time,  and 
when  the  Civil  War  broke  out  he  engaged  with  the  national  govern- 
ment and  assisted  in  the  building  of  steamboats  for  use  on  the  Mis- 
sissippi river  and  while  thus  engaged  earned  the  title  of  captain. 
After  the  close  of  the  war,  he  located  at  RoUa,  Mo. 

In  1869  he  accepted  a  position  with  the  Atlantic  &  Pacific  R.  R., 
under  Andrew  Peirce.  He  was  connected  with  this  road  until  January 
1,  1872,  when  the  Atlantic  <&  Pacific  R.  R.  company  leased  the  Missouri 
Pacific  R.  R.,  he  then  being  appointed  superintendent  of  bridges  and 
buildings  of  the  combined  roads.  He  continued  in  this  position  until 
1876,  when  the  lease  terminated,  Mr.  Peck  remaining  as  superintendent 
of  bridges  and  buildings  of  the  Missouri  Pacific  Ry.  company  proper. 

In  addition,  at  various  times  he  was  superintendent  of  bridges  and 
buildings  of  the  M.,  K.  &  T.,  T,  &  P.,  I.  &  G.  N.,  when  those  roads 
were  included  in  the  Missouri  Pacific  system. 

At  the  time  of  his  death,  he  was  superintendent  of  bridges  and  build- 
ings of  the  Missouri  Pacific  Ry.;  St.  L.,  I.  M.  &  S.  Ry.;  C.  B.  U.  P. 
Ry. ;  K.  «fe  C.  P.  Ry. ;  K.  C.  N.  W.  R.  R. ;  A.  &  L.  Ry. ;  K.  «fe  A.  V.  Ry. ;. 
and  various  leased,  operated,  and  independent  lines  of  the  Missouri 
Pacific  system,  with  headquarters  at  Pacific,  Mo. 

To  mention  any  of  his  works  as  principal  works  would  be  slighting 
others  equally  as  important.  Suffice  to  say,  no  matter  how  difficult 
and  extensive  a  work  was,  he  always  had  it  performed  in  a  thorough 
and  workmanlike  manner.  The  performance  of  his  work  on  bridges- 
and  buildings  will  forever  stand  as  a  tribute  to  his  memory. 

♦  Memoir  prepared  by  Mr.  F.  W.  Tanner. 
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Mr.  Peck's  grandfatber  was  a  Grerman  aod  came  to  this  country  in 
1775,  and  settled  on  tlie  Ohio  river  within  three  miles  of-  where  Mr. 
Peck  was  bom  57  years  later.  His  father  followed  farming  for  a 
livelihood,  and  on  this  farm  Mr.  Peck  spent  the  first  24  years  of  his 
life.  His  mother  was  of  Scotch-Irish  parentage,  and  is  believed  to 
have  been  a  niece  of  General  William  Henry  Harrison. 

Mr.  Peck  was  a  iinely-built  man  physically,  and  was  possessed  of  an 
unusually  robust  constitution. 

His  wife  preceded  him  to  the  grave  by  nearly  a  year,  having  de- 
parted this  life  April  29th,  1896. 

He  left  three  children.  Annie,  hi?  eldest  child,  is  married  to  Mr. 
Wm.  Smith,  an  engineer,  and  lives  at  Pacific,  Mo.  James  C,  his 
eldest  son,  is  in  business  at  St.  Louis,  Mo.  His  youngest  son,  who 
possesses  his  full  name,  is  now  nineteen  yeani  of  age  and  is  with  his 
brother  James  at  St.  Louis,  Mo. 

Mr.  Peck  also  left  a  brother,  C.  H.  Peck,  who  resides  at  Grand 
View,  Mo. 

He  possessed  a  generous  disposition,  and  was  exceedingly  attentive 
and  painstaking  in  the  discharge  of  his  various  duties.  He  served  the 
town  of  Pacific  as  mayor  for  several  terms.  He  was  a  Mason  and  a 
stanch  Republican,  and  possessed  the  good-will  of  all  who  came  in 
contact  witli  him. 

Just  a  few  weeks  prior  to  his  death,  Mr.  Peck  had  a  bad  attack  of 
la  grippe,  but  had  apparently  recovered,. when  fioods  came,  damaging 
bridges  on  the  I.  M.  &  S.  K.  R.  near  De  Soto,  that  required  his  atten- 
tion. While  thei*e  he  exposed  himself  considerably  and  contracted  a 
severe  cold. 

Returning  to  Pacific  on  Saturday,  April  8d,  he  answered  some 
correspondence  and  did  not  think  his  cold  serious  enough  to  re- 
quire the  services  of  a  physician.  On  Sunday  he  spent  a  quiet  day, 
coming  to  the  office  in  the  evening  to  sign  some  belated  papers,  re- 
turning home,  saying  he  wished  to  put  in  a  hard  day^s  work  next  day. 
After  a  fair  night's  rest  he  arose  at  the  usual  time,  ate  a  hearty  break- 
fast, but  complained  of  feeling  very  sick  just  as  he  was  finishing  the 
morning  meal,  stating  he  could  not  go  to  the  office,  and  after  writing  a 
note  to  Mr.  Fisher,  his  chief  engineer,  to  come  to  his  house  to  see 
about  some  important  work,  retired  to  Iris  room  to  lie  down,  complain- 
ing of  being  very  cold.  The  family  physician  and  his  son,  Robert, 
were  telephoned  for  at  8  o'clock.  Before  the  doctor,  Mr.  Fisher,  or 
his  son  arrived  at  his  home  he  was  beyond  all  earthly  help,  and  in  a 
few  moments  passed  into  the  presence  of  his  Maker. 

On  April  7,  1897,  Messrs.  £.  Fisher,  S.  M.  Ramsdell,  F.  W.  Tanner, 
P.  Carroll,  and  J.  £.  Feathers  ton,  who  were  general  foremen  of 
bridges  and  buildings  on  the  various  divisions  and  roads  under  Mr. 
Peck's  charge,  met  at  Pacific,  Mo.,  and  adopted  resolutions  of  regret 
and  sympathy  for  the  bereaved  family. 
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Mr.  Peck  was  elected  a  member  of  the  association  on  October  18, 
18d2,  at  the  second  annual  convention,  held  at  Cincinnati,  O.  He 
served  as  a  member  of  the  executive  committee  for  the  year  1894-'05t 
chairman  of  the  executive  committee  for  1805-^96,  and  was  elected 
fourth  vice-president  at  the  sixth  annual  -convention,  held  at  Chicago, 
111.,  in  October,  1806,  which  position  he  held  at  the  time  of  his  death. 

Mr.  Peck  attended  the  fourth  annual  convention  at  Kansas  City,  Mo., 
in  1804,  and  the  fifth  convention  at  New  Orleans,  La.,  in  1805. 

Mr.  Peck  was  a  member  of  the  application  committee  from  1803  to 
1806,  and  of  the  relief  committee  for  1806-'07,  and  served  on  several 
business  committees. 

While  very  quiet  and  reserved  in  manner,  Mr.  Peck  was  a  fluent  and 
versatile  speaker  on  technical  subjects  when  once  started,  and  aided 
considerably  by  valuable  contributions  during  technical  discussions. 

At  the  fourth  convention,  at  Kansas  City,  Mo.,  in  1804,  Mr.  Peck  was 
a  member  of  the  committee  reporting  on  **  Depressed  Cinder  Pits.^^ 
At  the  fifth  convention,  at  New  Orleans,  La.,  in  1805,  he  presented,  as 
chairman  of  a  committee,  an  independent  report  on  **  Methods  and  Spec- 
ial Appliances  for  Building  Temporary  Trestles  over  Washouts  and 
Burnouts,*^  which  report  was  very  complete  and  accompanied  by  numer- 
ous original  sketches,  illustrative  of  the  practical  methods  employed 
and  recommended  by  Mr.  Peck.  This  report  was  widely  noticed  in  the 
technical  press  as  a  very  creditable  and  original  paper. 

Although  a  very  busy  man,  having  one  of  the  most  extensive  railroad 
systems  in  the  country  to  look  after,  Mr.  Peck  invariably  indicated  his 
great  interest  in  the  work  of  the  association  and  was  in  thorough 
accord  with  its  aims  and  tendencies.  Business  cares  and  the  death  of 
his  wife  prevented  his  attendance  at  the  Chicago  convention  in  1806, 
and  his  death  occurred  during  the  following  spring. 

Mr.  Peck  was  well  known  and  esteemed  by  all  the  members  of  the 
association.  General  regret  was  expressed  at  the  loss  of  such  a  sincere 
friend  and  valued  member  of  the  association.  Without  doubt,  in  due 
course  of  time  he  would  have  occupied  the  highest  position  in  the  gift 
of  the  association. 

The  committee  on  obituary  reported,  on  October  10,  1807,  suitable 
resolutions  with  reference  to  Mr.  Peck's  decease. 


MEMOIB.* 

ABEL  S.   MARKLEY. 

ChABTER  MRMBBR  SSPTEliBEB  25,   1801. 

Died September  0,  1807. 

Mr.  Abel  S.  Markley  was  born  near  North  Wales,  Montgomery 
county,  Pa.,  February  23,  1861,  and  died  at  the  age  of  thirty-six  years. 

*  Memoir  prepared  by  Mr.  Aaron  8.  Markley. 
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His  father  died  in  October,  1861,  the  same  year  Mr.  Abel  S.  Markley 
was  bom,  and  his  mother  died  in  February  of  the  following  year. 
He  was  raised  among  relatives  and  strangers  in  Pennsylvania  until 
1878^  when  he  came  to  Crawfordsville,  Ind.,  where  he  served  three 
years  as  an  apprentice  as  hox^shoer  and  blacksmith  under  his  brother. 

He  began  his  railroad  life  in  March,  1881,  on  the  I.  B.  &  W.  Railway, 
now  P.  &  E.  Kailway  division  of  the  Cleveland,  Cincinnati,  Chicago 
A  St  Louis  Railway,  as  bridge  carpenter,  where  he  worked  until  1885, 
when  he  was  appointed  foreman  of  bridges  of  Champlain,  Havana  & 
Western  Railway,  now  part  of  Illinois  Central  Railroad.  At  that  time 
he  lived  in  Urbana,  III.  In  1886,  he  was  appointed  superintendent  of 
bridges  and  buildings  of  the  Cairo,  Vincennes  &  Chicago  Railroad, 
now  Cairo  division  of  Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Railway.  In  1889,  he  was  appointed  superintendent  of  bridges  and 
buildings  of  Pittsburgh  &  Western  Railway,  the  position  he  held  when 
fatally  injured  by  being  overcome  by  heat  while  on  the  top  of  Wild- 
wood  water-tank,  fourteen  miles  from  Allegheny,  Pa.,  on  September  9, 
1897,  falling  a  distance  of  twenty-five  feet,  landing  on  his  head,  and 
killing  him  almost  instantly.  The  three  appointments  last  mentioned 
were  made  by  Mr.  McAlcolm  A.  McDonald,  he  being  the  general  manager 
of  these  roads  at  times  stated.  When  the  appointment  was  made  on 
the  C.  Y.  &  C.  Railroad,  the  tunnel  at  Tunnel  hill  on  this  road  was 
burning  out,  it  being  lined  with  timber.  Mr.  Markley*s  first  task  was 
to  rebuild  it,  lining  some  200  to  300  feet  of  it  with  brick,  which  work 
to-day  is  a  substantial  monument  to  his  credit  He  did  this  work 
without  the  assistance  of  any  one  whatever,  in  either  the  detail  or 
general  parts.  He  never  worked  at  carpenter  trade  except  as  above 
referred  to,  working  his  way  up  on  his  own  merits,  Mr.  McDonald 
beinga  stranger  to  him  when  first  appointment  was  made. 

Mr.  Markley  had  only  a  common  school  education,  which  was  re- 
ceived prior  to  his  being  sixteen  years  old. 

He  was  married  to  Miss  Ida  C.  Warfel,  at  Danville,  111.,  on  October 
15,  1884.     His  wife  and  one  child,  eleven  years  old,  survive  him. 

He  was  the  youngest  of  seven  children,  six  of  whom  still  live. 

Mr.  Markley  was  a  charter  member  of  the  Association,  having  joined 
at  the  first  annual  convention  at  St.  Louis,  Mo.,  on  September  25, 
1891.  He  attended  the  third  convention  at  Philadelphia,  Pa.,  in  Octo- 
ber, 1893,  and  was  appointed  a  member  of  the  committee  which  pre- 
sented an  exhaustive  report  on  **  Depressed  Cinderpits*'  at  the  fourth 
•convention  at  Kansas  City,  Mo.,  in  October,  1894. 

The  Committee  on  Obituai*y  reported  on  October  19,  1897,  suitable 
resolutions  with  reference  to  Mr.  Markley^s  decease. 


DISCUSSION  OF  COMMITTEE  REPORTS 

FOR    1895-'96. 


CONTINUED  FROM  THE  SIXTH  ANNUAL  CONVENTION. 

f 

I.  Different    Methods    of    Numbering    Bridges.      Should 

ALL  Waterways  be  Numbered? 

DISCUSSION. 

Mr.  Berg. — This  question  is  divided  in  tlie  committee  report, 
it  might  be  said,  into  three  sections.  The  first  one  was  the 
technical  means  of  indicating  the  number  on  the  bridge,  namely, 
whether  the  bridge  number  is  placed  on  a  post  or  attached  as  a 
plate  or  block  to  the  bridge  and  its  location  with  reference  to 
the  bridge.  The  second  question  brought  up  in  the  report  is 
the  notation  system.  There  are  two  systems  of  notation  in  use, 
apparently.  One,  known  as  the  mileage  system,  in  which' the 
structures  are  numbered  according  to  the  mile  on  which  they 
are  located  with  certain  letters  or  decimals  of  the  mile  to  indi- 
cate their  exact  location,  or  rather  to  make  it  clear  which  par- 
ticular bridge  on  the  mile  is  meant.  The  other  system,  known 
as  the  consecutive  or  continuous  system,  in  which  all  bridges 
are  numbered  right  straight  through  as  they  occur  starting  from 
one  end  of  the  division  or  road.  The  third  question  or  division 
of  the  subject  as  made  by  the  committee  relates  to  the  feature 
whether  all  openings  should  be  numbered,  or,  in  other  words, 
should  closed  culverts  or  pipes  be  included  in  the  numbering 
system  or  only  open  bridges.  In  the  latter  case  the  point  to  be 
decided  is  at  what  length  of  a  span  should  an  opening  be 
classed  as  a  bridge.  Some  roads  start  with  six  feet  spans, 
•others  start  with  ten  feet  spans. 
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Mr.  Mallard. — I  think  our  people  have  under  contemplation 
adopting  the  system  where  the  bridge  is  known  by  the  mile  on 
which  it  is,  and  then  ron  by  letters  A,  B,  C,  D,  and  so  on. 
That  is  the  system  we  are  about  to  adopt.  We  have  been 
using  the  continuous  system.  I  can  say  this  much,  that  as  far 
as  the  mileage  system  is  concerned,  the  location  of  the  bridge 
being  given  by  the  number  of  the  mile  it  is  on  and  a  letter, 
everybody  on  the  road  knows  where  it  is. 

Mr.  Shane. — The  committee  in  writing  up  this  report  last 
year  was  not  prepared  to  go  into  the  question  very  extensively 
and  could  simply  give  their  individual  opinions.  I  endeavored 
to  draw  the  balance  of  the  committee  into  that  report  with  me, 
but  to  a  considerable  extent  failed.  I  must  say  that  had  I  the 
writing  of  that  report  over  again  would  move  to  change  it  con- 
siderably. I  think  it  advisable  that  all  stnictures  should  be 
numbered.  Some  of  the  gentlemen  take  the  position  that  when 
a  structure  could  be  made  permanent  it  should  be  numbered, 
but  when  such  class  of  openings  as  stone,  box,  or  rail  culverts 
could  be  discarded  by  the  department  of  bridges  and  buildings 
and  turned  over  to  the  track  department  the  numbere  could  be 
dropped. 

I  say  that  time  can  never  be,  when  any  structure  in  this 
department  can  be  turned  over  to  the  road  department.  There 
is  no  structure,  permanent  or  otherwise,  but  what  at  some  time 
will  need  some  attention.  I  believe  that  numbering  structures 
on  the  mile  system  would  be  much  preferable,  although  the 
committee  favored  the  consecutive  svstem.  It  is  true  the 
supervisor  is  supposed  to  be  able  to  locate  a  bridge  by  its  name, 
or  the  engineer  of  maintenance  of  way  may  know  all  the  open- 
ings and  their  exact  location,  but  with  the  mile  system  anybody 
may  come  within  a  very  short  distance  of  the  stnicture. 

Mr.  Harwig. — On  the  Lehigh  Valley  Railroad  the  bridges 
take  their  number  from  the  mile  post  starting  with  No.  1.  The 
first  bridge  would  be  No.  1.  In  case  there  is  more  than  one 
bridge  between  the  first  and  second  mile  posts,  tlie  second  bridge 
would  be  No.  lA,  the  third  No.  IB,  and  so  on.  The  culverts 
and  drain  pipes  are  numbered  in  the  same  way  as  the  bndges, 
except  that  we  prefix  the  letter  O  to  the  number.     The  bridges, 
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culverts,  and  drain  pipes  on  branches  are  mimbered  in  the  same 
way  and  manner  as  those  on  the  main  line,  except  we  prefix  the 
first  letter  of  the  name  of  the  branch  to  the  number. 

My  idea  of  numbering  bridges  is  to  give  the  number  to  the 
bridge  according  to  its  location  ;  that  is  to  say,  take  its  number 
from  the  mile  post  which  we  will  suppose  is  51.  The  bridge  is 
located  nine-tenths  mile  further  on.  Its  number  would  be  51.9. 
In  numbei-ing  bndges  in  this  way,  if  you  do  away  with  an  open- 
ing or  add  a  new  one,  you  do  not  disturb  any  of  the  other  num- 
bers. 

Mr.  N.  W.  Thompson^ — I  believe  I  expressed  my  opinion  on 
this  subject  quite  fully  last  ^ear.  I  agree  with  what  Mr.  Har- 
wig  has  just  said.  If  you  abandon  a  structure  you  must  either 
drop  that  number  or  re-number  other  structures.  With  the 
consecutive  system  you  would  have  to  change  numbers  to  the 
end  of  the  division ;  but  with  the  mileage  system  only  to  the 
next  mile  post.  I  am  in  favor  of  numbering  by  miles  and  do 
not  see  any  good  objection  to  it. 

Mr.  Noon. — My  method  is  consecutive  numbering.  I  do  not 
believe  that  it  would  be  good  policy  to  use  either  mileage  or 
consecutive  system  that  would  require  changing  the  numbers, 
for  in  that  case  we  would  lose  the  record  of  the  structure.  We 
have  to  keep  a  record  of  all  structures.  I  would  like  to  hear 
from  members  who  are  in  favor  of  the  mileage  system,  where 
they  use  the  mile  for  the  number  and  an  initial  or  letter.  On 
the  road  where  I  am  employed  we  use  consecutive  numbers  and 
on  the  branches  we  use  letter  "A"  and  next  "  B  '*  and  so  on, 
and  that  could  not  be  done  in  the  mileage  numbeiing. 

Mr.  Thompson. — We  have  mile  posts  on  the  branch  as  well 
as  on  the  main  line. 

Mr.  Bond. — ^It  appears  to  me  that  we  should  first  decide 
whether  the  structures  and  openings  should  be  numbered, 
taking  culvert  pipes  and  everything  as  they  come  consecutively. 
If  No.  2  was  a  bridge  when  it  was  built  and  afterwards  a  pipe 
should  be  placed  in  it,  it  would  still  retain  its  number  on  record. 
As  it  stands  in  the  track  it  would  be  No.  2  if  it  was  a  pipe, 
trestle,  or  bridge.  Men  who  are  in  charge  of  bridges  become 
familiar  with  the  method  of  numbering,  and,  if  there  are  several 
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divisions,  then  a  good  plan  would  be  to  prefix  the  first  letter  or 
the  first  two  letters  to  the  number.  For  instance,  say  that  the 
main  line  would  have  one  hundred  structures  and  the  first 
branch  from  the  main  line  might  have  fifty.  The  first  structure 
on  the  branch  would  Commence  at  200  with  an  initial  prefixed 
indicating  the  branch.  If  there  were  more  than  one  branch  the 
numbers  on  the  next  branch  would  commence  at  300  with  the 
initial  prefixed.  In  that  way  the  records  would  show  what  has- 
been  done  with  certain  structures.  It  appears  to  me  that  the 
first  question  to  settle  is  whether  all  openings  should  be 
numbered  or  not,  and  I  think  the  question  is  properly  raised  at 
what  length  of  openings  they  should  commence  to  be  num- 
bered. 

Mr.  Mclntyre. — I  believe  in  the  consecutive  numbering  of 
bridges,  and  on  the  branches  begin  with  number  one  with  the 
name  of  the  branch.  Bridges  are  easily  kept  track  of  in  that  way. 

A  Member. — Mr.  President,  I  favor  consecutive  numbering 
of  bridges,  and  think  that  all  structures  passing  under  the 
track  should  carry  numbers.  Where  bridges  are  replaced  with 
sewer  pipe  we  make  record  of  it,  and  our  books  will  show  what 
kind  of  a  waterway  it  is.  Our  books  also  show  the  exact  loca- 
tion of  a  bridge.  Bridge  No.  1  is  at  mile  post  400,  and  our 
book  will  show  that  No.  2  is  at  400.  2,  or  bridge  No.  2  would 
be  two  tenths  of  a  mile  west  of  400.  If  bridges  and  water- 
ways are  numbered  consecutively,  employes  will  get  accustomed 
to  their  location. 

Mr.  Noon. — I  would  like  to  say  one  word  in  favor  of  con- 
secutive numbering.  Of  course  it  is  necessary  to  keep  record 
of  all  structures,  and  also  to  keep  record  of  the  numbers  on 
your  inspection  book.  I  have  an  inspection  book  arranged  so 
that  it  is  very  easy  on  looking  at  the  number  of  a  bridge  to  find 
the  location  at  the  same  moment.  I  would  not  be  in  favor  of 
dropping  a  number  or  changing  any  number  from  the  original, 
but  if  it  was  necessary  to  make  any  more  openings,  I  would 
use  one  half,  one  fourth,  or  fractional  numbers  for  the  new 
openings. 

President. — When  you  have  a  stnictuve  filled  what  becomes 
of  the  number? 
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Mr.  Noon. — We  simply  keep  it  on  our  records  and  make 
notation  of  what  has  been  done  to  it. 

Mr.  Carmichael. — Our  bridges  are  numbered  consecutively 
on  the  Union  Pacific,  and  are  located  by  number  and  mile  post. 
We  have  a  bridge  book  in  which  is  kept  a  complete  record  of  all 
bridges  and  structures  on  our  line.  The  book  gives  the  number 
and  mile  post  where  bridge  is  located,  also  the  height,  length, 
and  kind  of  bridge,  and  age  of  construction.  In  case  of  a 
washout  or  burnout,  a  glance  at  the  book  will  give  the  amount 
of  material  necessary  to  replace  or  repair  the  bridge.  The 
superintendent  and  chief  dispatcher  have  one  of  these  books, 
and  they  have  no  difficulty  in  locating  the  trouble  and  protect- 
ing trains. 

Mr.  Shane. — It  is  true,  all  structures  should  be  numbered  in 
order  that  they  may  be  designated,  and  in  that  way  every  one 
becomes  familiar  with  their  location,  especially  those  who  have 
to  care  for  them.  It  is  also  true  that  there  are  others  outside 
the  bridge  department  that  ought  to  know  the  location  of  a 
structure  exactly.  I  had  a  forcible  reminder  of  this  last  spring, 
when  I  had  occasion  to  wire  the  trainmaster  to  have  a  train 
slow  up  at  a  certain  structure.  When  I  got  into  the  office  he 
requested  me  to  furnish  a  bridge  sheet,  or,  when  I  had  occasion 
to  notify  him  of  the  damaged  condition  of  a  structure,  to  be 
more  definite  as  to  the  place  and  location  of  the  structure.  I 
had  said  such  and  such  a  structure  was  damaged  so  and  so,  but 
he  was  unable  to  locate  it  satisfactorily  except  that  it  was 
between  two  stations,  but  On  what  mile  out  of  ten  he  could  not 
decide,  not  having  a  bridge  sheet  at  hand.  I  think  after  you 
have  investigated  the  matter  thoroughly,  you  will  find  it  much 
preferable  to  number  by  the  mileage  system,  and  it  will  be  more 
convenient  for  others  outside  the  department. 

President.^ — Do  you  not  have  a  bridge  bopk  ? 

Mr.  Shane. — ^Yes,  sir,  but  every  one  does  not  have  them. 

Mr.  Noon. — What  system  do  you  use? 

Mr.  Shane. — We  have  the  consecutive  number  in  practice. 

Mr.  A.  J.  Kelley. — I  have  made  up  two  bridge  books  with 
the  consecutive  system  of  numbering,  but  I  never  did  like  it, 
and  if  I  had  my  way  about  it  I  would  not  use  it.     I  would  use 
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the  mileage  system,  as  I  think  it  preferable  to  the  consecutive, 
for  the  fact  is  that  you  make  up  your  book  just  as  easily  from 
mileage  as  consecutively.  I  wonld  commence  numbering,  say, 
with  400  ou  mile  one,  and  would  number  the  first  opening  400.2 
or  whatever  distance  it  was  from  the  mile-post.  If  the  next  was 
a  covered  opening,  under  ground,  I  would  make  it  400A.  If  the 
next  was  a  trestle  or  an  opening  I  would  mark  it  400.5,  or  what- 
ever it  might  be.  I  would  carry  all  my  underground  openings 
with  the  letters  A,  B,  C,  D,  etc.,  on  the  bridge  books. 

Mr.  Tanner. — There  are  many  ways  of  numbering  bridges 
and  trestles  in  use  on  the  various  railroads  in  this  country,  and 
many  different  systems  of  designating  openings.  They  all  tend 
to  cover  the  sam^  ground,  and  I  cannot  see  that  it  makes  but 
very  little  difference  what  system  is  used.  On  the  Missouri 
Pacific  railway  I  would  say  the  consecutive  numbering  is  used. 
And  in  addition  to  the  number,  we  give  the  exact  distance  in 
miles  and  hundredths  of  a  mile,  where  the  structure  is  to  be 
found ;  also  give  the  height,  length,  kind  of  structure,  age  of 
the  bridge  or  trestle,  and  what  kind  of  stream  it  crosses.  We 
never  have  any  difficulty  in  locating  any  of  our  bridges.  The 
record  of  all  our  bridges  and  trestles  is  printed  and  put  up  in 
book  foim,  a  copy  is  furnished  to  all  the  officers  of  the  road  as 
well  as  to  the  train  dispatcher,  and  this  gives  instantaneous 
information  on  the  matter. 

Mr.  Zimmerman. — I  can  state  that  on  the  U.  P.,  I).  &  G. 
road  we  have  both  the  consecutive  and  mileage  systems.  We 
use  principally  the  mileage  system,  that  is,  number  all  bridges 
on  the  mile  the  same  as  the  mile  number,  and  letter  the  bridges. 
We  tind  it  very  good,  and  bridges  are  easily  located  by  this 
method.  We  also  have  the  bridges  numbered  consecutively  on 
several  districts  of  our  road.  This  causes  some  confusion,  as 
bndges  bearing  the  same  numbera  but  on  different  districts  will 
be  reported,  and  the  district  omitted,  but  as  yet  we  have  not 
decided  to  make  any  change. 

Mr.  Eilers. — We  number  bridges  by  -the  mileage  system,  and 
the  letters.  A,  B,  C,  and  so  on.  For  instance  take  the  main 
line :  The  first  mile  would  be  286,  and  the  first  bridge  west 
would  be  286A,  next  286B,  and  so  on  until  we  strike  mile  post 
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287,  and  then  we  would  use  287A.  The  same  way  with  ouv 
branches.  Take  the  A.,  K.,  D.  branch  of  our  road;  the 
first  opening  would  be  numbered  OA,  and  the  second  OB,  and 
so  on  until  we  struck  mile  post  one,  and  then  the  first  bridge 
would  be  1  A,  IB,  etc.  About  a  year  or  so  ago  we  had  a 
bridge  burned  out  No.  41  A.  That  designated  at  once  that  it 
was  the  first  bridge  on  the  other  side  of  mile  post  41.  The 
dispatcher  and  all  the  men  knew  just  where  it  was. 

Mr.  Isaacs. — We  use  the  mileage  system  with  the  letters, 
and  the  only  difference  I  know  of  between  what  we  do  and  what 
the  other  gentlemen  have  related  is  that  we  keep  our  records  by 
the  station  numbers  in  the  profile  book.  The  mileage  and  let- 
ters referring  to  a  structure  are  recorded,  but  while  they  may 
change,  the  station  numbers  never  do.  The  record  of  any  struc- 
ture is,  therefore,  always  fixed. 

Mr.  Hanks. — I  would  like  to  ask  for  infoimation,  when  you 
put  in  a  new  bridge  between  bridges  already  in  how  you  would 
number  it  on  the  mileage  system  ?  Or  if  you  take  out  a  bridge 
and  put  in  a  new  culvert,  how  would  you  number  or  designate 
it  between  those  numbered  with  the  letters  in  connection  with 
the  number?  If  a  new  culvert  is  put  in  between  B  and  C  what 
would  you  call  it?  We  use  the  plus  number  in  addition  to  the 
number  established  previous  to  new  work  going  in. 

Mr.  Mallard. — I  suppose  you  would  have  to  call  it  little  b  or 
little  c,  but  with  us  we  use  all  numbers  and  not  the  letters. 
We  have  been  numbering  consecutively,  but  now  we  are  going 
to  change  and  if  there  should  not  be  enough  letters  in  the 
alphabet,  I  suppose  we  will  have  to  double  up  the  letters.  On 
the  part  of  our  system  where  rice  is  raised,  the  farms  are  fre- 
quently only  an  "arpent"  or  about  192  feet  wide,  and  each 
farmer  has  to  have  an  opening.  These  openings  might  take  up 
more  than  one  alphabet. 

Mr.  Sheldon. — We  use  consecutive  numbers  commencing  at 
No.  1  and  designate  them  by  the  stations,  as  first  bridge  beyond 
such  a  station  and  the  second  bridge  beyond  such  a  station. 
We  keep  a  correct  record  of  all  bridges,  and,  if  a  bridge  is 
dropped  out,  we  keep  a  record  and  let  it  stand  as  it  is.  Some- 
times we  have  to  renew  them  after  being  disused  but  we  keep 
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them  under  the  same  record.  We  have  a  bridge  book  in  which 
we  keep  record  of  each  bridge  and  numbers  and  keep  that  in 
the  office  and  find  that  it  gives  us  much  more  accurate  informa- 
tion than  any  previous  record  that  we  have  had. 

Mr.  Fletcher. — I  have  not  much  to  say  on  the  subject  of 
numbering  bridges.  We  number  consecutively  and  locate  the 
bridges  by  the  mile.  We  find  it  a  very  good  working  system 
and  never  have  any  trouble  locating  bridges. 

Mr.  Eggleston. — On  the  Chicago  &  Erie  we  number  from 
one  up  and  designate  by  the  mile,  using  one  fourth,  one  half, 
or  three  fourtiis  between  mile  posts.  We  have  blue  prints 
made  up  for  bridges  on  the  whole  system  showing  the  number 
of  the  mile  post,  length  of  structure,  depth  of  opening,  height 
of  structure,  and  name  of  the  stream.  All  ofiScers  connected 
with  the  line  are  supplied  with  one  of  those  blue  prints,  and  in 
case  of  trouble  he  can  see  in  a  moment  the  location  of  the 
bridge  and  its  construction. 

Mr.  Staten. — We  have  2,079  miles  of  road  and  lots  of  bridges 
on  them.  We  use  the  mileage  system,  numbering  by  the  mile 
and  tenths  clear  through  on  the  main  line  to  Cincinnati.  On 
the  branches  we  give  them  a  letter  to  designate  the  branch. 
We  do  not  number  anything  under  ten  feet.  Our  profile-book 
gives  the  little  openings  and  they  are  located  from  that  book. 
We  also  have  a  bridge  book  which  gives  size  and  kind  of 
bridge,  when  it  was  put  in,  and  all  about  it.  We  do  not  find 
any  trouble  in  locating  a  bridge,  and  if  we  take  one  out,  or 
change  it,  we  still  keep  record  of  it.  If  one  is  created,  we  add 
one  tenth  to  the  previous  number  and  get  along  just  as  well. 
I  think  this  is  the  best  way. 

Mr.  Danes. — Mr.  Strain  outlined  our  method  of  numbering 
bridges.  1  am  in  favor  of  numbering  consecutively,  and  think 
that  all  openings  and  all  stnictures  should  be  numbered.  On 
all  of  our  trestles  and  iron  bridges  we  use  a  wooden  block,  22 
inches  long,  made  with  three  sides  or  in  shape  of  a  triangle, 
with  the  number  of  bridge  on  two  sides.  This  block  is  bolted 
to  a  tie  near  the  center  of  the  bridge. 

Mr.  Hanks. — We  use  the  consecutive  numbere,  and  have  a 
book  also  giving  account  of  each  piece  of  work  and  its  relation 


55 

to  mile  post  thereat.  It  also  gives  a  complete  list  of  all  the 
work  on  the  entire  line,  and  the  amount  of  material  in  each,  and 
a  profile  of  each  piece  of  work,  the  location  of  the  bents,  and 
their  relation  to  the  cuttings,  so  that  in  case  of  washouts,  fire, 
or  derailed  cars  taking  out  work,  you  can  very  readily  deter- 
mine the  amount  of  material  needed,  saving  expense  of  loading 
unnecessary  material  not  needed,  thereby  expediting  the  work 
at  a  time  when  each  moment  is  of  untold  value. 

Mr.  Mclntyre. — The  best  method  is  the  mileage  system  on 
branches  the  same  as  on  main  line,  beginning  at  No.  1  and  so 
on.  If  an  open  culvert  or  bridge  becomes  disabled  from  any 
•cause,  our  train  dispatcher  notifies  all  concerned.  As  he  has 
access  to  our  bridge  records,  he  knows  to  the  sixteenth  part 
of  a  mile  where  the  trouble  is. 

Mr.  Austin. — We  number  consecutively  at  present,  but  our 
general  manager  has  been  talking  about  numbering  by  the 
mileage  system.  The  only  advantage  I  can  see  in  that,  is 
where  a  new  bridge  is  put  in,  either  a  grade  crossing  or  a  cross- 
ing underneath,  then  you  could  call  it  by  a  half  number.  We 
number  consecutively  on  the  main  line,  commencing  at  Boston 
and  running  straight  through ;  then  commence  back  on  the 
branch  nearest  to  Boston  and  take  them  right  or  left,  and  fol- 
low them  along  in  rotation  after  the  main  line.  We  number 
•everything  six  feet  and  upwards;  below  six  feet  we  do  not 
number,  and  I  have  nothing  to  do  with  those  under  six  feet. 
They  come  under  the  roadmaster  as  well  as  culverts  and  cattle 
guards.  Within  the  last  two  years  four  under  ^ix  feet  have 
been  eliminated  by  covering  them  with  old  rails  and  concrete  on 
top  of  rails.  With  consecutive  numbers  you  can  locate  open- 
ings very  easily  as  they  run  clear  through.  We  have  blue 
prints  giving  numbers  and  location,  and  if  anything  happens 
they  telegraph  my  office  or  the  superintendent's,  and  he  can" 
locate  just  where  it  is  either  east  or  west,  north  or  south,  as 
the  case  may  be.  It  is  a  handy  way,  and  I  do  not  think  our 
people  will  change,  but  I  would  like  to  pick  up  some  western 
ideas. 

Mr.  Taylor. — We  do  not  number  any  culverts  and  no  open- 
ings from  four  to  ten  feet.      I  like  the  mileage  system,  for  if  a 
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conductor  of  a  train  gets  an  order  to  look  out  for  a  certain 
bridge  he  knows  where  it  is,  and  if  a  bridge  is  taken  out  it  does 
not  change  the  number  of  the  next  bridge.  In  the  office  in 
Chicago  they  probably  have  some  way  of  keeping  measure- 
ments. For  openings  between  the  miles  we  use  letters  A,  B, 
C,  D,  and  so  on,  and  for  openings  on  the  next  mile,  if  there  are 
any,  the  letters  are  used  again.  We  do  not  number  culverts, 
and  when  a  conductor  gets  an  order  for  a  biidge  he  knows  that 
it  is  on  that  mile,  and  when  he  gets  over  that  mile  he  is  done 
with  the  trouble,  and  can  go  right  along.  We  changed  all  our 
branches  a  few  years  ago,  and  now  go  by  the  name  of  the 
branch,  and  number  the  bridges  in  the  same  way,  and  that  is  by 
the  mileage  system. 

Mr.  Shane. — I  have  not  yet  heard  any  one  make  a  sugges- 
tion during  this  discussion  as  to  the  method  we  have  in  view 
on  our  road.  Numbering  by  the  mile  system  is  the  plan  which 
seems  to  meet  with  the  most  favor.  For  instance,  take  a 
division  with  500  miles  and  the  first  three  figures  in  the  number 
are  set  aside  as  miles,  and  the  first  bridge  on  the  division 
would  be  501-1.  The  first  three  figures  signifying  miles,  and 
the  last  two  designate  the  bridge.  When  you  come  to  the 
490  mile,  the  first  bridge  would  be  490-1,  and  the  second 
bridge  on  that  mile  490-2,  and  so  on  all  the  way  through. 

Mr.  Eggleston. — How  would  a  train  crew  understand  that 
method  of  numbering?  They  would  think  it  was  bridge 
4,001. 

Mr.  Vandergrift. — If  the  train  men  i-eport  it  correctly,  it 
makes  no  confusion,  for  as  soon  as  the  number  gets  to  the 
superintendent,  engineer,  or  myself,  we  understand  it  and  know 
exactly  where  it  is. 

Mr.  Mallard. — How  about  sending  a  work  train  to  that 
bridge  ? 

Mr.  Vandergrift. — If  they  do  not  know  where  the  bridge  is, 
they  can  refer  to  the  time  table,  and  come  within  two  miles  of  a 
station. 

Mr.  A.  McNab. — A  conductor  is  supposed  to  know  the  road 
and  where  he  is  going  when  sent  to  a  burnout  or  washout.  I 
always  give  the  exact  location  of  the  trouble. 
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II.  Drawbridge    Ends,  Methods   op  Locking;    and    under 

THIS   head   include   LOCKING   OF   TuRN-TABLES. 

DISCUSSION. 

Mr.  Mallard. — I  would  like  to  know  if  any  one  knows  of  any 
appliances  that  could  be  used  on  turn-tables  to  stop  the  jar  of 
locomotives  when  passing  on  or  off  of  turn-tables.  Is  there  any 
such  appliance?  I  have  seen  a  plan  with  an  eccentric  wheel, 
but  do  not  know  anything  about  it. 

Mr.  Bei'g. — ^This  phase  of  the  question  was  taken  up  by  the 
committee  of  which  Mr.  Mallard  was  chairman,  and  it  was 
found  that  there  seems  to  be  no  system  of  wedges,  screws,  or 
devices  in  general  use  for  this  purpose.  I  have  previously 
stated  that  cushioning  the  circular  turn-table  rail  on  timber  and 
also  using  timber  coping  around  the  pit  had  advantages  m 
diminishing  the  effects  of  the  blow  somewhat.  There  is  only 
one  radical  method  that  I  know  of,  and  that  is  by  letting  both 
ends  of  the  turn-table  actually  rest  on  the  circular  rail.  That 
can  be  done  by  a  system  of  wedges  or  special  devices,  but  it  is 
very  readily  accomplished  in  any  system  of  turn-tables  with  a 
lifting  center,  as  for  instance,  a  table  centering  on  an  hydraulic 
ram.  When  the  table  is  to  be  swung,  the  hydraulic  fluid  lifts 
the  center,  and  the  ends  clear  the  rails.  There  is  an  additional 
advantage,  that  in  turning  the  table  the  center-pin  friction  is 
on  the  liquid  and  not  on  a  metal  disk. 

III.  Tanks — Size,    Style,    and    Details    of    Construction, 

• 

Including  Frost-proop  Protection  to  Tank  and  Pipes* 

DISCUSSION. 

Mr.  Eggleston. — We  are  expecting  to  build  three  new  tanks 
with  steel  sub-structures  and  10-inch  stand-pipes,  but  we  have 
not  got  them  up  yet. 

'  President. — I  will  call  on  Mr.  Mallard  to  give  us  some  infor- 
mation on  tanks.  While  going  over  the  Southern  Pacific  two 
years  ago,  down  towards  Morgan  City,  I  noticed  a  steel  tank 
being  erected  and  would  like  to  know  if  it  proved  a  success,  or 
if  it  would  be  a  success  in  our  cold  weather. 
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Mr.  Mallaixl. — It  is  a  success  as  far  as  otir  business  is  cou- 
cerned,  but  do  not  know  how  it  would  answer  in  the  north. 
The  average  cost  of  such  a  tank  is  two  thousand  dollars,  and  it 
holds  60,000  gallons. 

Mr.  Shanei. — I  would  like  to  ask  Mr.  Mallard  if  he  is  able  to 
compare  the  metal  and  wooden  tank  as  to  service,  and  also  as 
to  the  approximate  cost  of  each  kind. 

Mr.  Mallard. — I  think  two  thousand  dollars  was  the  average 
cost  over  the  whole  road  for  an  18  by  24  tank  holding  60,000 
gallons. 

Mr.  Tanner. — We  cover  the  tops  of  all  our  tanks  with  mineral 
wool,  putting  it  about  twelve  inches  thick ;  that  protects  top  of 
tank  from  frost  very  well,  and  gives  good  satisfaction.  To 
protect  the  outlet  valve  and  goose-neck  from  frost,  we  make  a 
casing  around  it  the  depth  of  tank  joist,  and  fill  it  with  con- 
crete. The  air  chamber  for  protecting  water  pipes  is  con- 
structed on  the  same  principle  as  the  refrigerator  cars.  We 
put  in  concrete  foundation  below  frost  line,  to  this  we  connect 
sills  for  the  frost-proof  chamber  as  follows :  Take  three  com- 
mon battens  same  length  as  the  pipe,  place  them  at  equal  dis- 
tances around  said  pipe,  and  fasten  by  wire  and  staples ;  this 
answers  a  double  purpose  in  providing  a  nailing  place  for  the 
roofing  felt  that  we  wind  aroimd  until  it  is  four-ply  thick.  The 
battens  make  the  firet  air  space,  also  keep  the  felt  from  coming 
in  contact  with  the  pipe  and  getting  wet.  Outside  of  this  place 
a  rough  casing  of  inch  boards,  and  on  this  place  four  more  ply 
of  roofing  felt,  well  nailing  same  to  bottom  of  tank.  Set  up 
studding  so  it  will  form  a  six-inch  air  space,  cover  the  outside 
with  rough  sheeting,  and  on  this  place  four  more  ply  of  roofing 
felt;  and  finish  with  a  good  grade  of  ceiling  boards  over 
all. 

Mr.  Noon. — We  make  no  protection  except  where  we  use 
steam  for  pumping,  then  we  turn  the  exhaust  up  into  the  tank 
and  find  that  good  protection.  Our  tanks  are  supplied  by 
gravity  from  springs  on  the  hill. 

Mr.  Shane. — In  regard  to  the  accumulation  of  ice  in  the  tub, 
I  wish  to  relate  an  experience  I  had  at  one  of  our  tanks.  It 
gave  us  a  good  deal  of  trouble  with  ice,  and  we  were  so  far  from 
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the  pump  bouse  that  we  could  not  reach  it  with  steam.  We 
turned  the  discharge  pipe  up  over  the  outside  of  the  tub,  and  by 
adding  an  ^'L"  turned  the  water,  and  when  up  within  two  or 
three  feet  of  discharge  pipe  it  formed  a  current  in  the  tub  and 
it  was  rather  successful,  and  we  were  not  troubled  with  ice  as 
we  had  been.  It  kept  the  water  in  continual  motion,  and  as 
we  pumped  from  16  to  18  hours  out  of  the  24  it  answered  the 
purpose. 

Mr.  McNab. — What  was  the  size  of  the  discharge  pipe  ? 

Mr.  Shane. — Four  inches. 

President. — In  my  opinion  the  steel  tub  is  the  tub,  but 
whether  it  will  stand  our  weather  in  the  northern  climates  is  the 
question,  and  about  which  I  would  like  something  said. 

Mr.  Eggleston. — What  does  the  cost  that  Mr.  Mallard  men- 
tioned for  the  steel  tank  cover? 

Mr.  Mallard. — ^I  included  the  cost  of  everything. 

Mr.  Bond. — ^The  cost  mentioned,  if  including  foundation, 
frame,  and  everything  complete,  would  just  about  offset  the 
cost  of  the  same  size  wooden  tub  with  the  same  foundation. 
They  cost  about  $2, COO.  As  to  the  steel  tub  standing  the 
weather  in  the  north,  I  think  if  you  gave  it  the  same  protection 
as  the  wooden  tubs  it  would  stand  the  pressure,  and  the  service 
it  would  give  would  be  much  better  than  the  wooden  tub. 

Mr.  Shane. — It  occurs  to  me  that  the  gentleman  is  rather 
high  in  the  cost  of  erecting  the  wooden  tubs.  I  think  in  the 
neighborhood  of  two  thousand  dollars  is  rather  high.  We 
erected  some  16  by  24  tanks  with  stone  foundation,  using  felt 
roofing  for  covering,  and  the  cost  was  $1,400,  and  it  was  as 
complete  a  tub  as  I  have  ever  seen. 

Mr.  Tanner. — We  lately  constructed  a  tank  16  feet  by  24 
feet,  with  shingle  roof,  cedar  pile  foundation,  and  with  regula- 
tion frame  of  12  posts.  This  tank  cost  between  nine  hundred 
and  one  thousand  dollars.  It  looks  to  me  that  the  additional 
cost  of  the  iron  tank  would  be  lost,  an  extra  expense  without 
any  revenue  whatever.  The  life  of  an  iron  tank  must  be  short 
on  account  of  the  i*ust  eating  it  up.  I  do  not  think  there  is 
anything  so  far  found  that  will  prevent  rust  forming  on  the 
inside  of  iron  tanks ;  and  rust,  you  all  know,  would  very  soon 
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destroy  them.  The  chemical  action  of  the  water  out  here  ii> 
the  West  would  affect  the  iron  of  a  tank  badly.  We  find  a 
large  per  cent,  of  alkali  in  most  of  the  water  we  have  to  use, 
and  this  must  undoubtedly  destroy  an  iron  tank  in  a  few  years. 
We  often  have  to  make  repairs  to  water  pipes  that  had  not  been 
in  the  ground  over  thi*ee  yeara,  on  account  of  being  eaten  up 
with  rust  and  all  coming  from  the  inside,  caused  by  the  action 
of  the  alkali  water. 

Mr.  Shane. — I  had  occasion  four  years  ago  to  take  down  ai> 
iron  tub  that  had  been  built  by  our  company  and  had  been  in 
service  thirty-seven  years,  and  when  I  took  it  down  I  would  be 
safe  in  saying  that  it  was  as  good  as  when  it  was  put  up.  The 
outside  had  been  kept  well  painted.  We  took  it  down  with  the 
intention  of  putting  it  up  again,  but  could  not  do  so,  but  it  was 
not  on  account  of  any  defect  in  the  tub.  It  was  taken  down 
because  it  was  too  small  for  the  place  where  it  was  used. 

IV.  Best  and  Uniform  System  of  Report  Blanks  for  Bridge. 
AND  Building  Department. 

DISCUSSION. 

Mr.  Tanner. — We  use  the  double  system  or  duplicate  blank 
by  placing  carbon  sheets  between  the  blanks.  In  this  way  two 
copies  are  written  at  one  time.  One  copy  is  retained  in  our 
office  and  the  other  is  given  to  the  foreman  to  do  the  work. 
The  bridge  inspectors  come  to  the  office  and  I  correct  their 
reports  of  the  work  to  be  done,  and  decide  the  question 
of  repairs  from  my  personal  inspection  notes  taken  at  the 
bridge. 

V.  Best    and    Most     Economical     Railway     Track     Pile- 

Driver. 

DISCUSSION. 

Mr.  Isaacs. — I  intended  to  have  had  a  plan  here,  Mr.  Presi- 
dent, illustrating  a  pile-driver  we  have  just  gotten  up  and  of 
which  we  have  built  three,  two  of  which  are  in  actual  operation. 
I  may  say,  in  explanation  of  the  subject,  that  our  standards 
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require  piles  on  trestles  and  all  such  structures  to  be  driven 
with  a  batter,  and  that  batter  Is  determined  by  the  originating 
lines  from  a  distance  of  25  feet  above  tbe  base  of  rail. 
We  do  not  fix  the  batter  by  inches  to  a  foot,  but  have  it  fixed 
by  radial  lines  from  a  point  25  feet  above  the  base  of  rail, 
3,ud  this  pile-driver  is  designed  for  that  purpose. 


COMMITTEE  REPORTS 

FOR    1896-'97. 

PPESENTED  AT  THE  SEVENTH  ANNUAL  CONVENTION 

DENVER,  COL.,  OCTOBER,  1897. 


I.  Method   of   Heating  Buildings   Where  Three  or  More 

Stoves  are  now  Used. 

REPORT  OF  COMMITTEE. 

To  the  Officers  and  Members  of  the  Association  cf  Railway  Superintend- 
ents of  Bridges  and  Buildings, 

Your  committee  appointed  on  Subject  No.  1,  viz.— "Method  of 
Heating  Buildings  Wliere  Three  or  More  Stoves  are  now  Used^'  re- 
spectfully present  the  following  report: 

Early  in  the  year  a  circular  was  sent  to  the  members  of  the  associa- 
tion, asking  their  views  on  this  subject.  A  number  of  replied  were 
received,  some  of  which  explain  the  views  of  the  writers  so  explicitly 
that  we  have  concluded  to  give  them  in  full  as  written.  Your  committee 
have  been  surprised  at  the  view  taken,  by  a  large  number  of  the  mem- 
bers, of  the  circular  sent  out  by  the  committee. 

In  selecting  the  plan  of  the  station  at  Richmond,  Ky.,  it  was  not 
done  with  the  idea  of  having  the  members  give  their  views  of  heating 
a  building  located  there,  but  because  this  building  would  naturally 
require  three  or  more  stoves  to  properly  heat  it.  A  large  number  of 
the  replies  received  indicate,  however,  that  the  opposite  was  the 
opinion  of  the  writer,  and,  in  consequence,  we  believe  that  when  this 
point  is  thoroughly  understood,  some  of  those  who  recommend  stoves 
would  probably  change  their  views  on  the  subject. 

It  is  the  opinion  of  your  committee  that  for  cleanliness,  comfort, 
and  economy,  hot  water  heating  would  be  the  best  for  a  building  of 
this  size.  While  the  first  cost  is  greater  than  that  for  steam  heat  or 
stoves,  still  we  believe  that  the  first  cost  should  not  always  be  con- 
sidered in  a  final  decision.  In  erecting  the  building,  while,  with  a 
hot  water  plant  it  would  be  necessary  to  build  a  cellar — which  we 
would  recommend  placine  under  the  baggage  room — the  cost  of  build- 
ing one  chimney  would  be  saved.  The  cellar  could  also  be  used  for 
storing  the  coal,  which  could  be  put  in  througii  a  chute  and  thus  avoid 
having  an  unsightly  coal  biu  on  the  station  grounds.  All  annoyance 
to  passengers  from  ashes,  dust,  etc.,  would  be  avoided,  and  a  great 
saving  in  coal  and  labor  made,  as  it  is  no  more  trouble  to  care  for  a  hot 
water  plant,  properly  put  in,  than  to  care  for  one  stove.  All  trouble 
from  gas  would  be  avoided,  and  certainly  the  rooms  can  be  kept  in  a 
cleaner  condition  than  where  three  or  more  stoves  have  to  be  con- 
stantly cleaned  out  and  attended  to. 

In  the  matter  of  economy — four  stoves  of  a  size  necessary  to  heat 
the  building  would  consume  about  thirty  tons  of  coal  per  year,  while  a 
first  class  hot  water  system  would  consume  about  twelve  tons  per 
year.  Here  we  have  a  saving  of  about  eighteen  tons  of  coal  each  year, 
which  your  committee  think  would  pay  a  large  interest  on  the  original 
investment. 
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Hr.  George  W.  Andrews  of  the  B.  <!^  O.  K.  R.  writes  as  follows: 

'*  Herewith  you  will  find  statement  of  various  niethods  in  use  on 
this  road  for  heating  stations.  In  the  small  stations  we  use  a  No.  2 
*  Alaska'  stove  at  a  cost  of  about  $12,  set  up.  In  medium  size  stations 
we  have  hot  air  heaters,  wliich,  while  they  give  ample  heat,  are  expen- 
sive to  maintain.  In  large  stations  we  have  either  steam  or  hot  water. 
The  steam  is  supplied  by  low-pressure  steam  boilers.  In  the  station 
at  Wilmington,  Del.,  where  hot  water  is  used,  we  have  the  'Perfect 
Hot  Water  Heater'  made  by  Richardson  &  Boynton  Co.  of  Kew  Yorlc. 
For  economy  and  general  satisfaction  I  prefer  tlie  hot  water  system. 
The  heater  spoken  of  has  been  iu  use  about  eight  years,  and  has  not 
only  given  entire  satisfaction,  but  has  cost  but  little  for  maintenance. 
We  wash  it  out  every  spring  after  fire  has  beeQ  drawn  for  the  season, 
whicli  is  about  the  only  work  we  have  ever  done  to  it.  I  am  aware 
that  many  systems  of  hot  water  heating  have  been  unsuccessful  in  the 
past,  which  I  believe  was  due  entirely  to  ignorance  of  tlie  proper 
application  of  the  principles  governing  hot  water  circulation.  In  the 
above-mentioned  heater,  as  with  many  others  now  on  the  market,  due 
regard  has  been  given  to  these  principles,  and  success  has  followed. 
These  heaters  occupy  but  little  space,  and  the  one  we  have  uses  about 
two  tons  of  coal  per  month,  and  will  heat  40,000  cubic  feet  of  air- 
space." 

Mr.  J.  P.  Snow,  Bridge  Engineer  of  the  Boston  <fe  Maine  H.  R.,  writes 
as  follows: 

*'  The  system  of  heating  universally  adopted  ou  the  B.  <^  M.  R.  R. 
is  tlie  ^o-pipe  hot  water  system.  For  the  station  at  Richmond,  Ken., 
to  which  you  call  attention,  I  would  recommend  a  cast-iron  boiler  of 
the  Richmond,  Gurney  or  Hub  patterns,  of  proper  size,  placed  in  a 
cellar,  and  radiators  giving  a  surface  of  about  1  foot  to  each  35  cubic 
feet  of  space  in  tlie  three  waiting-rooms  shown,  and  in  the  toilet  room 
and  agent* s  office. 

**I  would  distribute  these  radiators  as  well  as  possib.e  around  the 
room,  placing  them  under  the  windows  wherever  practicable.  In 
the  baggage  room  I  would  run  coils,  givinir  about  1  square  foot 
of  radiation  to  60  cubic  feet  of  space.  I  would  use  Detroit  radiators 
having  valves  and  fittings  of  not  less  than  the  following  sizes:  1  inch 
supply  and  return  for  radiators  up  to  40  square  feet,  1,1^  inch  supply 
and  return  for  radiators  from  40  to  60  squai  e  feet,  1 1^  inch  supply  ana 
return  for  radiators  from  60  square  feet  upward.  I  would  use  flow  and 
return  pipes,  giving  1  square  inch  of  section  to  60  square  feet  of  radia- 
tion supplied.  I  would  use  an  open  expansion  tank  placed  above  the  ceil- 
ing, automatically  supplied  if  there  is  a  water  service  convenient.  I 
would  al90  run  a  feed  pipe  to  the  lowest  part  of  the  boiler  for  filling 
the  system  whenever  it  is  emptied.  If  there  is  no  water  supply  con- 
venient, the  tank  should  be  placed  ss  high  as  possible,  but  in  a  position 
where  it  can  be  easily  filled  by  buckets.  The  above  amount  of  radia- 
tion fs  largely  guesswork,  as  I  am  not  acquainted  with  the  conditions 
of  climate  in  the  latitude  specified.  In  central  New  England  or  at 
latitude  42  degrees  30  minutes,  we  use  a  ratio  of  1  foot  of  radiation 
to  30  cubic  feet  of  space  in  waiting-rooms  and  ticket  office,  and  1  foot 
to  60  in  baggage  and  expresH  rooms.  Farther  north,  or  in  latitude 
44,  we  use  1  foot  of  radiation  to  25  iu  waiting-rooms. 

^*  Where  the  radiation  in  as  much  as  2,000  square  feet,  I  should  recom- 
mend a  wrought-iron  boiler  of  the  *Star'  pattern  instead  of  the  cast- 
iron  styles  specified  above. 
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'*  The  hot  water  system  is  expensive  in  the  matter  of  radiators  when 
first  put  in,  but  it  is  quite  economical  in  coal  in  moderate  weather. 

^*  In  the  coldest  weather  the  amount  of  coal  used  is  the  same  as  it 
would  be  with  steam,  but  at  moderate  temperatures,  which  obtain  at 
least  three  quarters  of  the  time  during  which  a  lire  is  needed,  the  hot 
water  system  takes  decidedly  less  coal. 

'*  What  is  known  as  the  Paul  Vacuum  system  is,  I  think,  very  good 
for  depot  heating,  although  it  has  not  been  adopted  on  our  road.  It 
is  possible  that  it  may  require  a  little  more  attention  than  the  system 
described  above.  It  is  essentially  a  steam  plant  with  a  small  vapor 
pipe  leading  from  each  radiator  or  set  of  coils  to  an  ejector  operated 
by  the  water  supply  or  some  other  force  which  will  teud  to  produce  a 
vacuum.  This  can  be  adjusted  to  work  atauy  desired  pressure,  and 
its  operation  is  wholly  automatic.  It  is  possible  to  lift  vapor  from  the 
boiler,  which  will,  of  course,  give  off  heat  from  the  radiators  when  the 
water  is  at  a  temperature  of  not  more  than  ICO  in  the  boiler.  It  is 
then  a  mere  matter  of  firing  to  obtain  any  heat  required, — ^the  plant 
being  supplied,  of  course,  with  a  safety  valve  set  to  blow  at  any  desired 
pressure;  the  safety  valve  then  governs  the  upper  range  of  tempera- 
ture and  the  vacuum  ejector  the  lower  range. 

**  With  the  hot  water  system  it  is  entirely  feasible  to  put  on  a  pres- 
sure valve  so  that  it  can  be  run  up  to  any  desired  temperature.  This, 
however,  is  not  advisable,  it  being  better  to  put  in  more  radiating  sur- 
face, and  allowing  the  use  of  %  slower  fire. 

**  Ihave  not  taken  the  time  to  compute  the  proper  sizes  of  radiators, 
boilers,  etc.,  for  the  depot  illustrated,  nor  can  I  give  you  an  estithate 
of  the  cost.  The  plans  do  not  show  a  section  of  the  building,  so  it 
would  be  impossible  to  get  the  exact  cubical  contents  of  the  various 
rooms. 

"  I  think  the  above,  however,  will  give  you  an  idea  of  the  way  the 
problem  would  be  solved  on  our  road.'' 

Mr.  George  J.  Bishop,  of  the  C,  R.  I.  <&  P.  R.  R.,  gives  his  views  as 
follows: 

**  In  reply  to  your  circular  letter  of  April  24Ui,  1897,  on  subject  No.  1 
*'  Methods  of  Heating  Buildings  Where  Three  or  More  Stoves  are  now 
Used'- 

'*In  my  judgment  I  would  say  steam  heat;  of  which  there  are  two 
systems,  one  Jsnown  as  the  high  pressure  and  the  other  as  low 
pressure. 

**  I  would  say  a  low  pressure  with  a  one-pipe  system.  If  I  wanted  a 
boiler  enclosed  with  brick  and  wished  to  use  hard  or  soft  coal,  Hax- 
tun's  Patent  Vertical  Base-burning  boiler  No.  10  is  very  desii-able  for 
that  purpose.  Height  of  boiler  64  inches;  outside  diameter,  53  inches. 
Diameter  of  fire  box,  48  inches;  number  of  brick,  4,000;  total  weight 
of  boiler,  4,000  pounds;  square  feet  of  radiation,  about  1,500;  cost, 
about  $300. 

*'Tliisdoesnotinclude  the  labor  of  inclosing  the  boiler  with  brick. 

'*If  I  di<i  not  ^ant  a  boiler  inclosed  with  brick  and  wished  to  bum 
coal,  wood  or  coke,  the  Bromicli  No.  5  boiler  gives  very  good  satis- 
faction. 

*' Diameter  of  boiler,  43  inches;  height  of  boiler,  84  inches;  diameter 
of  fire  box,  83  inches;  number  of  2-inch  fines,  210;  square  feet  of 
boiler  surface,  185;  square  feet  of  direct  radiating  surface,  from  1»400 
to  1,900;  cost,  $275  for  the  boiler. 

'*  I  would  locate  the  boiler  in  the  basement,  under  the  baggage  room, 
allowing  for  space  underneath  platform  for  unloading  coal  and  for 
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storage,  placing  a  coal  hole  in  the  platform  for  unloading  coal  and 
removing  the  ashes  from  the  boiler  when  necessary. 

**I  would  place  standard  vertical  radiators  in  the  ticket  office, 
colored  waiting-room,  and  baggage  room;  also  circular  radiators  in 
tlie  ladies'  and  gentlemen's  waiting-room;  all  radiators  to  have  suffi- 
cient heating  surface  for  heating  each  room,  located  as  marked  on 
plan. 

**  For  economy,  I  would  recommend  this  system.  I  think  you  can 
get  more  heat  from  the  same  amount  of  fuel.  For  comfort,  you  have 
a  steady  heat:  for  cleanliness,  steam  heat  is  far  superior,  as  tlie  boiler 
is  located  in  the  basement;  you  do  not  have  coal  hods,  pokers,  tongs, 
and  coal  shovels  to  handle;  no  stove  pipe  to  take  down  and  clean  out; 
no  stove  or  stove  pipe  to  polish  up;  no  coal  to  carry  as  when  you  use 
stoves." 

The  following  would  answer  for  a  general  specification  for  heating 
this  building  by  steam: 

The  entire  building  to  be  completely  warmed  by  direct  radiation, 
located  in  the  waiting-rooms,  office,  toilet  and  baggage  rooms,  con- 
nected to  a  system  of  steam  mains  which  will  be  suspended  from  the 
ceiling  of  the  cellar. 

The  main  to  be  connected  to  a  boiler  which  is  to  be  located  in  the 
cellar  close  to  the  vertical  flue.  The  steam  supply  branches  to  the 
radiators  are  to  rise  to  and  through  the  floor  and  to  connect  with  each 
of  the  radiators,  inserting  in  the  connection,  close  to  the  radiator,  a 
lock  shield  stop  valve,  for  the  purpose  of  controlling  each  individual 
radiator. 

The  return  pipe  is  to  follow  the  same  general  direction  as  that  of  the 
steam,  and  it  is  to  be  located  on  the  side  wall  of  cellar  near  the  floor, 
substantially  supported.  Branch  vertical  returns  are  to  connect  to 
each  radiator,  ana  are  also  to  be  provided  with  stop  valves  in  a  similar 
manner  to  that  described  for  the  steam  branches. 

To  furnish  and  erect  a  boiler  of  any  well-known  make,  such  as 
**Toulmin,"  **Gurney,"  or  any  other  equally  good  pattern,  and  is  to 
be  of  ample  size  to  heat  the  building  in  the  coldest  of  weather  with- 
out forcing. 

The  boiler  to  be  provided  and  equipped  with  the  usual  set  of  fix- 
tures, such  as  steam  gauges,  try-cocks,  safety-valve,  damper  regulator, 
fire  tools  and  all  other  necessary  fixtures  to  render  it  complete  and 
ready  for  steam. 

The  boiler  to  be  covered  in  a  proper  manner  with  asbestos  plaster 
at  least  l}^  inches  thick,  applied  over  wire  mesh. 

^The  boiler  to  be  connected  to  the  vertical  chimney  by  means  of  a 
heavy  wrought-iron  smoke  pipe,  with  a  pivoted  damper  in  its 
connection. 

To  have  radiators  located  throughout  the  building,  to  be  of  the  sec- 
tional type  of  an  ornamental  and  neat  finish.  Each  radiator  to  be  pro- 
vided with  an  automatic  air  valve  of  the  **Onderdonk"  or  "Jenkins 
Bros."  patent.  They  should  be  distributed  as  follows:  Ladies'  waiting- 
room,  ladies'  toilet,  small  waiting-room,  office,  gentlemen's  waiting- 
room,  baggage  room. 

The  above  radiators  are  to  be  of  ample  capacity  to  warm  the  rooms 
in  which  they  are  located  to  seventy  degrees  in  the  coldest  winter 
weather. 

After  steam-has  been  put  on,  all  of  the  radiators  and  exposed  piping 
throughout  the  building  to  be  neatly  bronzed  with  the  oest  gold  or 
silver  oronze  color,  over  a  good  sound  coat  of  sizing.    All  the  exposed 
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iron  work  around  the  boiler  and  in  the  cellar  to  be  painted  with  black 
asphaltum  varnish. 

The  above  represents  a  complete  steam  heating  apparatus  left  in 
perfect  running  order,  with  steam  on,  and  would  cost  in  the  vicinity 
of  New  York,  about  $328. 

For  the  heating  of  this  building  by  hot  water,  using  the  same  num- 
ber of  radiators,  locating  the  boiler  in  the  same  position,  running  the 
pipes  in  the  same  general  manner  as  specified  for  steam*  equipping  the 
radiators  with  valves,  etc.,  including  the  same  guarantee  of  tempera- 
ture, etc.,  would  cost  about  $379. 

The  approximate  amount  of  coal  that  would  be  consumed  in  the 
steam  heating  apparatus  would  be  about  thirteen  tons  for  a  winter  of 
six  months,  and,  with  careful  management,  the  hot  water  system 
would  consume  ten  tons  of  coal  for  the  same  period.  This  amount 
would,  in  all  probability,  be  reduced  if  the  caretaker  of  the  boiler  was 
careful. 

In  conclusion,  your  committee  would  like  to  have  a  full  and  com- 
plete discussion  of  this  subject,  believing  that  it  will  be  of  interest  and 
value  to  every  member  of  our  Association. 

Respectfully  submitted, 

J.   H.    CUMMIM, 
G.   W.   HiKMAK, 

6.  W.  Markley, 
Wm.  Berbt, 

Committee, 


DISCUSSION. 

Mr.  Cammin. — I  have  nothing  additional  to  say  at  this  time 
in  regard  to  the  report,  excepting  there  is  one  little  matter  in 
heating  stations  with  hot  water  that  has  been  called  to  my  atten- 
tion, namely,  where  they  are  not  supplied  with  city  water  works, 
but  that  objection  I  do  not  think  will  hold  good,  because  the 
amount  of  water  consumed  is  so  small,  that  it  is  very  easily 
obtained.  A  tank  can  be  placed  in  a  suitable  part  of  the 
building  attached  to  a  force  pump,  and  the  agent  in  a  very  few 
moments  can  supply  all  the  water  necessary  to  keep  a  plant  run- 
ning of  sufficient  size  to  heat  the  building  shown  on  the  pi  as. 
The  amount  of  water  consumed  each  day  would  be  small. 

Mr.  Shane. — I  would  state  that  we  have  a  hot- water  heating 
arrangement  in  our  train  master's  office,  and  although  we  have 
the  water  in  the  building  it  is  not  connected  at  all,  but  is  filled 
by  hand. 

Mr.  Yereance. — There  is  only  one  thing  that  I  care  to  bring^ 
up.  Considerable  stress  was  laid  in  the  report  in  connection 
with  the  station  at  Richmond,  Ky.,  as  being  tlie  one  under  con- 
sideration.    What  were  the  attendant  circumstances  that  led  to 
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the  selection  of  the  station  at  that  point  ?  In  the  discussion, 
probably  the  most  important  points  are  whether  other  company 
buildings  to  be  heated  are  located  adjacent  to  the  passenger  sta- 
tion, the  capacity  of  the  buildings  to  be  heated,  and  the  severity 
of  the  winters  in  that  locality.  I  think  these  conditions  deter- 
mine the  use  of  hot  water  or  steam. 

Mr.  Sheldon. — ^We  have  some  of  our  local  stations  heated  by 
hot  water.  I  have  always  been  in  favor  of  steam  for  the  sta- 
tions. One  thing  about  my  experience  with  hot-water  heating 
is  that  you  cannot  force  it  as  you  can  steam.  You  must  be  sure 
to  have  radiators  sufficient  to  heat  rooms  in  extremely  cold 
weather  or  it  will  not  prove  satisfactory ;  but  with  steam  you 
can  put  on  more  steam  and  increase  your  heating  capacity  by 
increased  pressure  on  the  boiler  and  heat  wherever  you  choose. 
Still  the  general  trend  of  opinion  is  for  hot-water  heating  in 
most  places. 

Mr.  Danes. — We  have  no  depot  buildings  that  are  heated  by 
hot  water.  We  have  a  hospital  that  was  erected  last  year  that 
is  heated  by  hot  water  and  has  proved  a  success,  I  think  has 
probably  given  better  satisfaction  than  steam  heat. 

Mr.  J.  B.  Pullen. — We  have  in  use  a  steam  heater  which 
heats  the  waiting  room,  superintendent's  office,  division  engi- 
neer's office,  dispatcher's  office,  and  the  dining  room,  and  the 
plant  cost  $1,200.  It  has  been  in  operation  three  years  and  has 
given  perfect  satisfaction.  Have  no  trouble  whatever.  Use 
slack  coal  altogether. 

Mr.  Harwig. — We  have  some  buildings  heated  by  steam  which 
are  located  all  the  way  from  100  feet  to  1,500  feet  away  from 
the  boiler,  tl  do  not  think  we  could  use  hot  water  in  such  cases. 
Personally  I  am  in  favor  of  hot  water  for  heating  buildings.  I 
call  to  mind  now  a  small  building  in  which  we  keep  oil  that  is 
heated  by  hot  water  and  it  gives  the  best  satisfaction  of  any 
heating  plant  on  our  system.  It  is  the  only  hot- water  plant  we 
have. 

Mr.  Bishop. — I  have  no  buildings  on  my  division  heated  by 
hot  water.  We  have  shops,  depots,  and  other  buildings  heated 
by  steam.  At  one  place  we  have  a  depot  2,000  feet  away,  that  is 
heated  by  steam.  The  pipes  aie  hung  overhead,  on  poles,  and  cov- 
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ered  with  asbestos  covering,  and  on  top  of  that  galvanized  iron, 
and  they  give  perfect  satisfaction.  The  difference  in  cost  between 
heating  by  steam,  and  three  stoves,  for  a  building,  I  cannot 
give ;  but  I  think  it  would  be  in  favor  of  steam  heat. 

Mr.  Hanks. — We  use  both  hot  water  and  steam, — steam  for 
larger  buildings.  Small  stations  ai-e  invariably  heated  by  hot- 
water  system.  We  use  less  coal  with  that  system  than  with  the 
ordinary  coal  stoves.  We  use  soft  coal ;  have  no  trouble  and 
less  dirt  in  connection  with  it  than  in  any  other  way  we  have  for 
heating. 

Mr.  Cummin. — In  reply  to  a  portion  of  Mr.  Yerea nee* s  remarks 
in  regard  to  the  location  of  the  building  and  its  proximity  to  other 
buildings,  it  seems  to  me  that  the  object  of  the  committee  who 
selected  this  subject  was  not  to  provide  a  S3*stem  for  a  number 
of  buildings  in  close  proximity  to  one  another,  but  it  was  to 
give  a  method  of  heating  for  local  stations,  which  would  take  three 
or  more  stoves.  At  our  terminals  we  use  steam  entirely.  Our 
terminal  station  at  Long  Island  City  is  75  x  220  feet.  The  first  floor 
is  occupied  with  waiting  rooms,  toilet  rooms,  and  ticket  offices, 
etc. ,  while  the  entire  second  story  is  divided  into  offices.  The  same 
steam  plant  also  furnishes  steam  heat  for  all  the  trains  standing 
in  the  yard,  and  for  a  few  small  repair  shops.  At  Flatbush 
avenue,  Brooklyn,  there  is  a  terminal  station  that  has  also 
express  and  baggage  room  which  are  over  three  hundred  feet 
away  from  the  other  rooms  and  we  use  steam  there.  But  my 
understanding  is  that  the  committee's  intention  was  to  confine 
.  the  report  to  local  stations  requiring  three  or  more  stoves  to 
heat.  I  think  this  is  the  view  the  membership  have  taken  of 
this  subject  in  giving  their  opinions.  • 

Mr.  Isaacs. — Although  Mr.  Cummin  prefers  to  confine  the 
subject  to  single  stations,  perhaps  it  would  be  well  to  get  an  ex- 
pression from  the  members  of  the  advantages  in  general  of  steam 
or  hot- water  heating  plants.  At  Indio,  Cal.,  there  are  ten  cot- 
tages for  consumptives.  These  buildings  are  scattei'ed  over  600 
feet  in  length.  We  have  quite  a  large  pumping  station  about 
300  feet  away  from  them.  Here  a  hot- water  system  has  worked 
very  well.  We  made  a  pit,  12  feet  deep,  for  the  boiler,  and 
heated  the  water  with  exhaust  steam  from  the  pumping  plant. 
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The  only  change  made  from  the  customary  details  in  putting 
down  pipe  was  that  we  specified  all  the  supply  pipes  and  return 
pipes  the  same  size  throughout.  We  boxed  them  in  rough 
boxes  and  supported  the  pipes  away  from  the  side  of  the  box. 
Put  another  box  outside  again,  filling  with  cinders  between,  so 
as  to  insulate  the  lead  pipe  as  much  as  possible.  The  return 
pipe  was  simply  put  in  the  ground.  This  plant  also  heated  a 
hotel  at  the  same  station  about  eighty  feet  away. 

Mr.  Eilers. — We  do  not  use  the  hot- water  system  at  all.  In 
our  large  depots  and  buildings  wc  use  steam,  and  in  small  build- 
ings we  use  stoves. 

Mr.  Montzheimer. — We  use  steam  heat  at  the  large  stations 
and  have  hot-water  heater  at  some.  Whei'e  we  put  in  modern 
closets  we  use  Baker  heaters  that  came  out  of  coaches,  the 
coaches  now  being  heated  by  steam.  The  pipes  run  through 
the  closet  to  protect  them  from  frost.  We  find  that  very  satis- 
factory for  the  modern  closet,  where  the  closet  is  in  a  detached 
building. 

Mr.  N.  W.  Thompson. — I  have  had  no  experience  with  hot- 
water  heating.  Some  of  our  buildings  and  the  ofiSce  of  the 
superintendent  of  motive  power  and  the  telegraph  ofiSces  are 
heated  by  steam,  but  I  do  not  know  much  about  it,  as  the  plants 
come  under  the  motive  power  department.  Out  on  the  road  we 
have  put  in  several  hot-air  heaters  and  find  them  quite  satisfac- 
tory in  heating  stations  30  x  50  containing  three  rooms.  We 
have  a  large  coal  stove  in  the  basement,  covered  with  galvanized 
iron  casing,  *  about  eighteen  inches  greater  diameter  than  the 
stove,  leaving  spaces  to  get  in  to  the  ffoors.  We  cari-y  the  pipes 
to  the  middle  of  the  room  and  put  in  a  register.  We  have  had 
no  trouble  in  heating  the  rooms  properly  and  at  a  very  slight 
expense.  I  do  not  think  the  expense  of  coal  is  over  twenty-five 
or  thirty  per  cent,  of  the  cost  when  we  used  the  stoves.  We  * 
also  heat  inter-locking  towers  in  that  way  and  the  expense  is 
light.  It  also  saves  all  ashes,  coal,  and  smoke  in  waiting 
rooms. 

Mr.  Cummin. — How  low  does  the  temperature  get  with  you  ? 

Mr.  N.  W.  Thompson. — Twenty-five  or  thirty  below  zero. 

Mr.  Hanks. — At  terminal  station  at  Luddington,  where  we 
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bave  a  great  deal  of  cold  weather  and  severe  winds,  and  the 
station  doors  being  open  a  great  deal,  Mr.  Brown  overcame  the 
extreme  cold  by  placing  in  each  register  about  twenty  per  cent, 
more  tubing  for  radiation  than  manufacturers  commonly  figure 
sufficient  for  our  wants,  and  find  that  when  the  doors  are  not 
in  use  often  that  the  fuel  used  ordinarily  for  one  stove  can  heat 
the  building  so  that  it  is  rather  uncomfortably  hot  for  all  that 
work  there.  There  is  no  trouble  by  adding  twenty  per  cent,  to 
the  radiation  to  get  the  required  amount  of  heat  with  a  small 
amount  of  fuel. 

President. — Have  you  eVer  tried  storm  doors?  I  think  you 
will  find  them  a  great  benefit. 

Mr.  Hanks. — No,  sir,  not  at  this  point. 

Mr.  Austin. — ^We  have  some  cold  weather  in  our  country,  but 
not  so  cold  as  farther  north.  Mr.  Cummin  says  that  small  sta- 
tions is  the  point  instead  of  large  ones.  Most  of  our  stations 
are  heated  by  steam  or  hot  water.  We  have  three  or  four  steam- 
heating  plants,  which,  besides  heating  the  station,  are  used  for 
heating  cars  at  the  station  that  have  been  sidetracked  for  the 
night  so  as  to  have  them  warm  before  they  start  out  in  the  morn- 
ing. For  small  stations,  I  think  hot  water  is  the  best ;  it  is 
easier  to  take  care  of.  I  have  one  station  with  a  waiting  room 
and  ticket  office,  15  x  38  feet,  that  I  heat  with  a  Johnson  heater, 
the  same  as  we  used  to  heat  cars  with.  I  use  coils  running 
around  the  room,  with  a  radiator  in  the  ticket  office.  It  is  all  on 
the  ground  floor.  There  is  an  open  circulating  tank  in  the  attic. 
It  does  not  take  any  more  coal  than  a  small  stov6  to  do  the 
heating.  In  several  statioifs  I  have  done  the  same  way  and  these 
heaters  are  more  economical  than  stoves  or  steam,  as  they  prac- 
tically take  care  of  themselves,  requiring  about  six  or  eight 
gallons  of  water  extra  during  the  season.  My  idea  individually 
is,  that  hot  water  is  the  best  for  stations,  in  place  of  two  or 
more  stoves. 

Mr.  Cummin. — ^Before  this  subject  closes  I  would  like  to  say 
that  there  is  one  little  matter  in  regard  to  stoves  that  we  have  not 
heard  about.  If  the  agent  at  the  station  is  to  look  after  the 
stoves,  as  a  rule  you  will  usually  find  one  in  his  office.  If  you  go 
into  his  office,  no  matter  how  cold  the  weather  is,  you  will  find 
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the  agent  is  quite  comfortably  situated,  but  the  passengers  as  a 
rule  have  to  take  their  chances.  If  he  has  two  or  thi*ee  large 
stoves  to  take  care  of,  you  will  generally  find  it  rather  indiffer- 
ently done,  whereas  if  he  has  a  hot- water  plant,  or  a  steam 
plant,  the  pa'ssengers  will  be  as  well  taken  care  of  as  the  agent. 
Station  buildings  are  never  so  clean  with  three  or  four  stoves  as 
with  steam  or  hot-water  plant,  as  that  is  situated  away  from  the 
station  rooms  proper. 

President. — In  regard  to  Mr.  Cummin's  remarks  about  the 
agent  being  wai*m  and  the  passengers  not ;  we  have  a  method  of 
overcoming  that  difficulty.  We  place  our  stove  in  the  waiting 
room  and  have  a  screen  between  the  waiting  room  and  the  ticket 
office. 

Mr.  Cummin. — ^That  might  do  on  the  Wabash,  but  in  some 
sections  you  would  have  to  furnish  your  agent  a  stove. 

Mr.  Shane. — All  of  our  local  stations  are  heated  with  stoves, 
but  I  think  they  are  generally  very  unsightly  and  take  a  great 
deal  of  room,  and  it  is  hard  to  keep  the  place  clean  with  the  dust 
and  coal  and  ashes  that  accumulate.  I  never  saw  a  waiting 
room  that  was  heated  with  a  stove  that  was  comfortable  in  very 
cold  weather. 


II.  The  Most  Suitable  ♦Material  for  Roofs   of  Buildings 

OF  ALL  Kinds. 

REPORT  OF  COMMITTEE. 

To  the  Pre9ident  and  Members  of  the  Association  of  Railroad  Superin- 
tendents qf  Bridges  and  Buildings: 

Gentlsmbn: — Your  committee  on  **  The  Most  Suitable  Material  for 
Roofs  of  Buildings  of  all  Kinds/'  beg  leave  to  submit  the  following 
report: 

In  the  beginning,  we  would  state  that  this  report  is  made  largely 
from  replies  from  members  to  our  request  for  information,  from  our 
own  personal  experience,  and  a  close  observatipn  of  the  many  excel- 
lent methods  and  materials  now  in  general  use.  We  have  not  taken 
up  the  matter  of  rafteis  or  construction,  but  confined  the  report  to 
outside  covering  only.  We  consider  a  good  roof  must  be  rain-proof, 
fire-proof,  light  in  weight,  durable,  attractive,  economical,  and  not 
liable  to  get  out  of  order.  In  giving  names  of  manufacturers,  we  have 
endeavored  to  give  those  widely  known,  and  strongly  recommended 
for  the  special  points  under  consideration,  namely,  durability  and 
cheapness. 

From  a  close  study  of  the  subject,  we  find  that  for  small,  cheap 
buildings,  such  as  section  houses,  water  tanks,  tenement  houses  for 
employes, — that  are  away  from  danger  of  fire  from  locomotives, — the 
preference  is  for  shingles,  manilla  roofing,  or  rubberoid.  In  using 
shingles,  the  Duluth,  South  Shore  &  Atlantic  railway  is  very  fortu- 
nate in  having  a  number  of  shingle  mills  located  along  the  line,  and 
in  using  cedar  piling  altogether;  they  take  the  cedar  pile  heads,  after 
being  driven  and  cut  off, — ^these  range  from  16  inches  to  4  and  5  feet  long, 
— ^load  and  ship  them  to  the  nearest  mill,  where  they  are  made  into  shin- 
gles of 'the  best  quality  at  70  to  85  cents  per  thousand,  costing  laid  per 
square  $1.50  to  $2.  Ordinary  pine  shingles  laid  on,  cost  $2.50  to  $2.75 
per  square;  Fay  manilla  roofing,  $1.50  to  $4.50  per  square;  the  rubber- 
old  of  the  Standard  Paint  Company  in  general  use  for  all  kinds  of 
buildings  is  certainly  one  of  the  cheapest  and  most  durable,  as  it  is 
also  one  of  the  lightest  and  most  neat  in  appearance;  this  costs  from 
$1.50  to  $5  per  sauare  laid.  Asbestos,  another  excellent  roofing 
material  preferred  oy  many,  would  cost  about  the  same  by  two  leaf 
ing  firms,  the  Sawyer  Paper  Company  and  the  Johns  Manufacturing 
Company;  laid  complete,  it  would  be  about  $2.30  to  $3.50. 

Now  for  warehouses,  coal  sheds,  train  sheds,  and  roundhouses, 
there  is  an  excellent  felt  graveled  roofing  of  the  Ready  Rock  Asphalt 
Company  from  $3  to  $5.50  laid  per  square;  and  for  the  better  class  of 
buildings,  such  as  stations  of  stone  or  brick,  the  choice  is  most  general 
for  metal  or  slate,  as  durability  and  attractiveness  are  secured  by 
both.  There  is  the  National  Sheet  Metal  Company,  which  would  cost 
from  5  to  16  cents  per  square  foot;  the  N.  and  N.  G.  Taylor  Company, 
which  is  from  $7.50  to  $15  laid  per  square.  One  of  our  members 
strongly  advises  for  any  roof  above  one-third  pitch,  the  Maine  slate, 
which  has  stood  the  test  of  35  years  on  his  road.  There  is  the  Scotts' 
Extra  Coated  Guaranteed  Roofing  tin  of  Follansbee  Bros.  Company, 
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Pittsbure,  which  has  many  excellent  qualities  and  gives  good  satisfac- 
tion. The  Bangor  slate  is  from  $5  to  ^;  the  tin  roof  about  the  same. 
There  is  anotlier  roofing  with  strong  endorsements,  the  Ludowici 
Roofing  tile;  these  are  interlocking  clay  shingles  at  $ff  per  square. 
It  is  claimed  neither  wind  nor  storm,  nor  vibration  of  building  will 
break  them;  there  are  no  nails  to  rust  and  they  are  not  affected  by 
smoke. 

In  considering  this  subject,  it  is  manifestly  impossible  for  us  to  say, 
except  from  our  individual  experience,  which  is  the  most  suitable 
material  for  roofing  of  all  kinds  of  buildings,  and  a  general  answer 
cannot  be  given  to  cover  all  cases,  owing  to  the  difference  in  climate, 
and  the  prices  of  building  material  in  various  sections  of  the  country. 
Our  correspondence  has  been  quite  extensive  and  covers  a  wide  range 
of  observation  and  experience  from  10  to  50  years.  In  many  cases 
these  letters  have  been  very  carefully  written  to  the  smallest  details 
of  cost  and  labor,  but,  in  order  to  malce  this  report  as  short  as  possi> 
ble,  it  is  considered  best  to  give  the  subject  in  general  terms. 

We  are  aware  that  much  more  might  be  said,  but  we  will  only  add 
that  our  thanks  are  due  to  the  members  for  their  timely  assistance. 
Especially  do  we  thank  Messrs.  Bishop,  Eggleston,  Riney,  Markley, 
Andrews,  Austin,  Cummin,  Patterson,  and  Berg. 

W.  M.  Noon,  Chairman^ 
G.  W.  Turner, 
N.  W.  Thompson, 

Committee, 


DISCUSSION. 

Mr.  Cummin. — ^That  subject  covers  a  wide  range.  My 
opinion  in  regard  to  car  sheds  and  flat  roofed  round  houses  and 
freight  houses  where  there  is  not  too  much  pitch  to  the  roof  is 
that  a  good  gravel  roof  is  the  most  economical  roof  that  can  be 
put  on  the  building.  In  regard  to  the  cost  of  roofs,  that  will 
vary  in  different  sections  of  the  country  a  great  deal ;  not  only 
in  the  price  of  material  but  also  in  the  price  of  labor.  I  do  not 
know  how  it  is  with  most  of  the  members  present,  but  in  our 
location  such  work  as  that  is  controlled  as  far  as  price  is  con- 
cerned by  the  unions,  as  ,they  determine  the  wages.  The-  cor- 
nice makers  and  the  tin  workers  have  just  closed  a  strike 
around  New  York  and  Brooklyn,  where  they  succeeded  in 
getting  three  dollars  and  fifty  cents  per  day  of  eight  hours.  I 
suppose  that  in  some  sections  you  would  consider  that  pretty 
high  wages,  but  that  is  the  rate  of  wages  in  our  section  to-day. 

For  station  building  where  there  is  from  ^  to  J  pitch  in  the 
roof  I  think  a  good  slate  roof  is  about  as  substantial  a^  any. 
Of  course  if  you  were  going  to  complete  the  building  with  some 
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of  the  finest  touches  on  it,  tile  is  good,  but  you  have  to  go 
down  into  the  company's  pocket  and  pay  S30  to  $32  per  square 
laid  on  the  roof. 

Tin  roofp  properly  applied  and  the  nght  kind  of  tin  will 
last  a  good  while,  but  the  great  difficulty  we  have  in  the  use 
of  tin  or  galvanized  iron  or  metal  of  any  kind  is  the  salt  air. 
Our  road  is  entirely  surrounded  by  salt  water,  and  in  addition 
to  the  salt  air  we  have  to  contend  with  what  we  call  sea  fogs, 
which  will  come  up  inside  of  an  hour  and  you  can  just  see  them 
roll  right  in  from  the  ocean.  When  they  strike  metal  or  tin 
you  can  almost  Imagine  you  see  the  paint  coming  right  off. 

In  my  opinion  the  material  for  roof  constraction  varies  a  great 
deal  according  to  the  part  of  the  country  in  which  it  is  to  be 
placed.  For  roofs,  for  shops  and  round  house,  I  think,  as  I 
said  before,  that  a  first  class  gravel  roof  is  about  the  best 
material  you  can  put  on.  For  guttei*s  and  leaders  we  use  gal- 
vanized iron.     In  some  places  we  are  using  copper.  - 

Mr.  Shane. — We  would  be  governed  by  the  kind  of  building 
as  to  what  kind  of  a  roof  would  be  best.  .For  freight  houses 
and  warehouses  I  much  prefer  standard  felt  roofing.  It  is 
cheaper  and  easier  to  put  on,  and  is  almost  absolutely  fire 
proof.  We  have  had  one  or  two  severe  tests  of  fire,  and  find 
that  it  stands  fire  about  as  thoroughly  as  anything  we  ever 
used.  For  suburban  buildings  we  confine  ourselves  to  slate. 
Sometimes  where  we  have  a  gutter  I  have  discarded  tin  and  put 
in  copper,  but  we  do  not  use  gutters  at  all  where  we  can  dis- 
pense with  them. 

Mr.  N.  W.  Thompson. — So  far  as  my  experience  goes  on 
all  roofs  of  J  pitch  or  more  I  prefer  slate.  On  flat  roofs  of 
course  we  have  to  have  gravel,  but  we  have  not  been  success- 
ful in  getting  a  good  gravel  roof.  Nothing  lasts  over  ten 
years,  and  a  good  roof  ought  to  last  longer.  We  sometimes  let 
contracts  where  they  guarantee  them  for  ten  years  and  the  con- 
tractor has  a  good  deal  of  repairing  to  do,  and  when  the  time  is 
up  the  roof  is  almost  worthless.  Slate  roofs  last  well  and  are 
economlcaL  For  depots,  telegraph  towers,  and  watch  houses 
we  use  slate  altogether.  We  are  considerably  troubled  with 
rusting  of  metals.      We  put  gutters  on  everything,   but  our 
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gutters  have  been  giving  out  very  fast  and  we  have  started  to 
use  copper  gutters. 

Mr.  Sheldon. — It  is  our  custom  in  many  of  our  smaller  local 
buildings  to  use  cedar  shingles,  but  one  sei-ious  objection  to 
this  is  fire.  For  larger  buildings  we  are  using  tar  and  gravel 
and  have  had  very  good  results.  It  lasts  from  twelve  to 
eighteen  years.  We  have  it  on  round  houses  where  it  has  been 
for  twenty  years.  Of  course  it  has  had  to  be  looked  after  a 
little.  We  have  an  attachment  gutter  fastened  to  the  outside, 
that  can  be  removed  without  interfering  with  the  other  parts  of 
the  building.  With  ns  galvanized  iron  does  not  last  a  year 
without  some  defect,  and  in  three  or  /our  years  it  is  gone. 
For  better  class  of  buildings  I  am  in  favor  of  copper  rooflng. 
With  slate  we  have  not  had  good  results,  but  it  may  not  be 
the  fault  of  the  roof,  but  I  prefer  a  copper  roof  to  a  slate 
roof. 

Mr.  Patterson. — I  have  recently  put  on  to  a  car  house  about 
one  hundred  squares  of  the  Perfected  Granite  Roofing,  at  a 
cost  of  $3.15  per  square.  I  like  it  very  much  for  such  build- 
ings. It  is  cheap,  easily  put  on,  and  I  think  it  will  be  durable. 
It  is  very  satisfactory  thus  far.  I  shall  watch  it  with  a  good 
deal  of  interest,  and  have  no  doubt  it  will  prove  all  we  expect. 

Mr.  Hanks. — A  slight  objection  to  the  use  of  slate  roofing  in 
railway  buildings  outside  of  depots  is  that  there  are  veiy  few 
round  houses  and  machine  shops  but  have  skylights  and  venti- 
lators. You  have  to  repair  them,  and  you  cannot  pass  over 
slate  roof  without  injuring  it  or  cracking  the  slate.  That  has 
been  our  experience,  and  also  with  our  union  depot  where  our 
wires  have  been  blown  and  broken  off.  We  have  always  had  to 
follow  up  these  repairs  with  slate  roofers. 

President. — What  did  you  say  about  the  wires  being  broken 
off? 

Mr.  Hanks. — The  electric  lighting  wires  have  been  broken  off 
the  union  depot  by  lightning  and  heavy  winds.  We  had  very 
heavy  winds  that  took  off  a  poition  of  our  machine-  and  car- 
shop  roofs,  and  they  were  slate. 

Mr.  Bishop. — On  our  buildings  with  flat  roofs,  such  as 
round-houses,  we  have  put  on  a  three-ply  gravel  roof,  which 
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lasts  six  or  seven  years,  and  which  were  put  on  by  contract. 
Bat  I  think  a  good  gravel  roof  can  be  put  on  (say  four-  or  five- 
ply)  which  would  last  from  eight  to  eleven  years.  On  our 
lai^e  buildings,  such  as  shops ^  and  depots,  where  the  roof  is 
steep,  we  use  slate,  which  I  find  is  very  unsatisfactory,  on  ac- 
count of  the  slate  being  lai^e  in  size,  and  the  hail-storms  dam- 
age  the  slate,  and  the  winds  blow  them  off.  We  had  one  hail- 
storm this  season  that  broke  about  3,000  slate  on  one  building. 
On  all  buildings  where  slate  is  used,  copper  should  be  used  for 
gutters,  as  tin  or  galvanized  iron  will  have  to  be  replaced  about 
every  five  or  eight  yeare,  and  then  kept  well  painted.  On 
small  local  stations  we  aise  shingles,  which  make  a  very  durable 
roof,  and  cheap.  I  would  not  recommend  shingles,  however, 
on  a  roof  with  less  than  five  to  twelve  inches  pitch. 

Mr.  Hanks. — I  would  like  to  ask  if  any  of  the  members 
have  had  any  experience  with  roof-sheathing  seven-eighths  or 
three-fourths  inches.  We  have  trouble  with  sheathing  on  our 
gravel  roofs. 

President. — What  distance  did  you  place  the  supports  ? 

Mr.  Hanks. — Sixteen  inches. 

President. — I  think  you  would  overcome  that  particular  diffi- 
culty by  putting  them  nearer  together. 

Mr.  Yearance. — In  our  section  we  favor  earthenware  or  tile 
for  roofs.  On  some  of  our  round-houses  we  have  dispensed 
with  the  use  of  guttei-s ;  in  the  case  of  the  'ordinary  flat  roof 
for  passenger  waiting  shed  or  freight  shed  we  consider  that 
either  the  standing  soam  tin  or  gravel  roof  serves  the  purpose 
excellently,  but  the  best  testimony  as  to  the  value  of  the  latter 
that  I  can  offer  is  to  call  attention  to  our  large  freight  piere  at 
Weehawken.  Those  roofs  have  been  down  there  about  fifteen 
years,  and  are  in  good  condition  to-day.  The  appearance  might 
be  improved  by  an  additional  stock  of  gravel,  but  they  are  in 
good  condition.  On  our  elevator  at  Weehawken  we  have  slate 
for  siding,  but  for  unknown  reasons,  that  may  be  due  to  unsat- 
isfactory construction,  it  gives  us  much  trouble. 

Mr.  Eggleston. — I  am  in  favor  of  slate  roof  for  ordinary 
station  buildings,  or  in  fact  for  nearly  all  buildings  with  one- 
fourth  pitch  or  over.     For  small  buildings,  shops,  etc.,  we  have 
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used  considerable  gravel  roofing.  We  get  Chicago  parties  to 
put  it  on,  and  they  put  on  the  gravel  roof  four-ply,  and  give 
guarantee  for  five  years,  at  $2.25  per  square  and  furnish  all 
material.  We  have  used  considerable  of  the  eastern  granite 
roofing  that  Mr.  Patterson  spoke  of  and  it  gives  very  good  sat- 
isfaction. We  only  use  it  on  small  out-buildings  and  sheds. 
We  took  the  slate  off  the  roof  of  an  old  round-house  to  relieve 
the  load,  and  laid  it  with  eastern  granite  roofing.  It  will  be  on 
two  years  next  month  and  we  have  had  no  trouble  with  it.  The 
eastern  granite  roofing  is  delivered  to  us  at  $2.25  per  square, 
and  the  cost  of  laying  will  run  from  about  fifty  to  sixty  cents 
per  square.  Anyone  who  can  drive  a  nail  can  lay  it ;  it  is  very 
simple  to  pnt  on. 

Mr.  Cummin. — I  would  like  to  say  that  I  think  it  depends  a 
great  deal  upon  who  you  get  to  put  your  gravel  roof  on.  My 
opinion  is  that  it  is  a  mistake  for  every  little  job  of  gravel  roof- 
ing that  3'ou  have  to  do  to  have  bids  and  estimates  sent  up  from 
different  parties.  All  the  gravel  roofing  that  has  been  done  on 
our  road  for  the  last  seventeen  years  has  been  done  by  one  com- 
pany.  We  have  a  contract  with  them  to  put  on  gravel  roofs  at 
a  certain  price  per  square  no  matter  where  the  job  may  be.  I 
believe  they  are  the  largest  roofing  company  in  New  York ;  they 
have  been  in  business  there  for  over  a  quarter  of  a  centui-y,  and 
we  never  have  had  any  difficulty  with  the  lasting  qualities  of  the 
roofs.  I  believe  it  is  a  mistake  for  every  little  twenty  or  thirty 
dollar  job  you  have  to  send  out  for  bids.  You  get  figures  from 
small  concerns,  and  they  may  bid  low  enough  but  are  not 
always  reliable.  In  fact,  with  some  of  them,  as  long  as  the 
roof  is  tight  until  they  get  through  that  is  all  they  care ;  but,  if 
the  company  will  search  out  a  first-class  roofing  company  to  do 
all  the  roofing  at  a  certain  price,  I  do  not  think  there  will  be 
any  trouble  with  the  use  of  gravel  roofs. 

Mr.  Strain. — For  shops  and  round-houses,  I  am  in  favor  of 
gravel  roofs,  and  it  is  the  intention  of  the  Wabash  Company 
that  when  any  extensive  repairs  are  to  be  made  on  a  slate  roof, 
gravel  is  fo  be  substituted.  For  small  buildings  we  use  shin- 
gles. One  gravel  roof  that  has  given  entire  satisfaction  is  on 
an  old  building  at  Springfield.     It  was  built  in  1856,  and  the 
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same  roof  is  on  the  building  yet,  and  is  in  fairly  good  condi- 
tion. 

Mr.  Bishop. — What  is  the  pitch  of  that  roof? 

Mr.  Strain. — About  three-fourths  of  an  inch  to  the  foot. 
Our  standard  is  one  inch  to  one  foot. 

Mr.  Eilers. — We  are  using  shingles  on  all  our  small  build- 
ings, also  stations,  but  of  late  years  we  have  been  trying  the 
mica  roofing.  ^  We  put  up  a  large  round-house  at  Ottumwa  and 
used  the  mica  roofing.  We  have  been  using  it  for  the  last  six 
or  seven  years.  We  have  gravel  roofing  on  several  of  our 
round-houses.  They  were  done  by  contract  and  give  very  poor 
satisfaction.  So  far  the  mica  roofing  is  ahead  of  the  gravel 
roofing. 

Mr.  Yereance. — I  would  like  to  ask  for  information  in  rela- 
tion to  some  cheap  roofing  mateiials  made  in  Newark,  N.  J. 
If -anybody  has  had  experience  with  such  materials,  I  would  like 
to  hear  what  they  are  worth. 

Mr.  Harwig. — I  am  not  able  to  give  any  liglit  in  answer  to 
the  question  just  asked  by  Mr.  Yereance.  Would  say,  however, 
that  there  is  a  company  located  at  Jersey  City  that  manufac- 
tures roofing.  I  cannot  add  anything  to  what  has  been  said 
by  the  different  members  on  this  subject.  My  views  are  about 
the  same  as  expressed  here  by  the  other  members.  We  have 
our  troubles  the  same  as  most  of  them  with  slate,  galvanized 
iron,  tin,  and  gravel. 

Mr.  Staten. — We  use  all  kinds  of  roofing.  I  believe  we  have 
one  building  covered  with  a  roof  made  of  patent  brick.  They 
use  brick  material,  burn  it  and  make  it  into  shingles.  They 
are  really  shingles  of  clay.  We  have  a  very  fine  building 
covered  with  that,  but  it  has  only  been  on  about  a  year.  If 
anyone  else  knows  about  that  kind  of  shingles  I  would  like  to 
know  what  satisfaction  they  give.  I  believe  they  are  made  at 
Huntington,  W.  Va.  Slate  does  not  give  very  good  satisfaction 
on  round-houses  and  machine  shops  where  there  is  steam,  etc., 
to  contend  with,  on  account  of  nails  not  holding  securely. 

Mr.  Shane. — We  have  a  suburban  station  out  of  \]Jincinnati 
that  is  covered  with  the  roofing  material  Mr.  Staten  mentioned 
and  I  am  ashamed  of  it  every  time  I  pass.     There  is  always 
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something  the  matter  with  it  and  every  time  a  man  is  sent  to 
repair  it  it  looks  worse.  The  only  remedy  is  to  take  it  off 
altogether. 

Mr.  Mallard. — Instead  of  gravel  we  use  broken  sea-shell.  I 
think  the  best  policy  is  to  follow  up  repairs  as  soon  as  a  spot 
becomes  exposed.  When  it  is  first  noticed,  if  it  is  touched  up 
with  roofing-pitch  and  more  gravel  put  on,  onr  gravel  roofs 
would  last  a  great  deal  longer. 

Mr.  O.  H.  Andrews. — We  have  two  round-houses  covered 
with  gravel  roofing,  and  both  are  giving  good  satisfaction.  The 
gravel  may  occasionally  be  blown  off  when  we  have  exti^eme 
winds.  I  watch  them  closely  each  year,  and  when  I  notice  the 
gravel  is  wearing  thin  in  places,  I  send  a  man  to  mop  them  over 
with  tar  and  put  on  more  gravel.  They  have  been  in  service 
eleven  years  and  are  still  in  a  good  state  of  preservation  and 
the  cost  of  repair  has  been  slight.  In  regard  to  gutters,  we 
have  found  sheet-lead  to  be  the  most  durable. 

Mr.  Foreman. — ^Until  about  a  year  ago  we  covered  our  roofs 
with  gravel  i*oofing,  but  at  present  we  use  slag  roofing,  made 
from  furnace  slag.  We  find  this  gives  better  satisfaction  than 
gravel.  To  make  a  good  slag  roof,  it  is  very  important  to  have 
a  good  foundation  for  the  covering  and  a  pitch  of  not  more 
than  three  inches  in  twelve  inches ;  the  rafters  should  be  near 
enough  to  each  other  to  make  it  firm,  when  planked  or  boarded, 
so  that  it  will  not  spring  under  the  feet ;  the  boards  should  not 
be  less  than  six  inches  wide,  they  should  be  tongned,  grooved, 
and  dressed  to  a  thickness  so  as  to  have  an  even  surface  for 
the  covering  and  laid  diagonal.  The  experience  with  gravel 
roofs  on  engine-houses  on  the  Reading  System  has  been,  they 
last  from  ten  to  twelve  years,  with  very  little  repairs,  but  after 
that  time  they  require  extensive  repairs.  Slate  roofs  last  from 
fifteen  to  twenty  years.  We  have  had  no  tile  roofs  on  engine- 
houses,  but  had  them  on  several  depots ;  they  were  very  unsat- 
isfactory, giving  bad  results  from  the  day  they  were  put  on 
until  taken  off.  The  gntt-ers  on  slag  roofs  are  made  of  slag ;  on 
other  roofs  some  are  made  of  tin,  others  of  sheet-metal.  I 
consider  the  most  important  pan  of  a  roof,  is  a  good  foundation 
for  the  covering. 
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Mr.  A.  J.  Kelly. — I  think  we  are  mostly  agreed  on  the  mat- 
ter of  gravel  roofs  for  roand-hoase  baildinga  where  gases  aeca- 
molate  more  or  less.  I  do  not  believe  there  is  any  better  roof- 
ing material  for  that  class  of  bnildings.  It  is  cheap  and  easy  to 
repair,  and  if  a  roof  lasts  eight  or  ten  years,  that  is  certainly  long 
enough  for  a  roof  costing  from  $2.50  to  $3  per  sqnare.  It  is 
easily  repaired.  Any  bridge  foreman  can  make  the  necessary 
repairs  where  the  gravel  washes  off.  All  that  is  needed  is  to 
pitch  it  over  and  put  on  more  gravel  and  it  is  as  good  as  new. 
For  other  buildings  slate  is  preferable  to  any  other  roofing 
material  that  we  have  yet  tried,  where  we  do  not  have  to  climb 
over  them  and  are  not  interfered  with  by  high  winds  and  storms. 
For  smaller  buildings  shingles  make  a  very  good  roof,  if  properly 
painted,  and  where  they  are  too  close  to  the  track,  I  believe 
sanding  would  help  protect  the  shingles. 

Mr.  Vandei^ift. — On  my  division  we  use  slate  nearly  alto- 
gether, and  on  round-houses,  machine-shops,  and  buildings  of 
that  kind,  where  they  come  in  contact  with  coal  smoke  and 
gases  we  put  on  slate  with  copper  nails.  The  roof  on  the 
machine  shop  at  Huntington  was  put  on  in  1870  of  slate,  and 
very  little  repairs  have  been  done  on  it  since  1872.  If  a  man 
will  take  off  his  shoes  when  he  has  to  go  on  a  slate  roof  and 
put  on  gum  shoes,  he  will  have  no  trouble  in  getting  over  it  and 
will  not  damage  the  slate.  The  sheathing  should  be  made  to  a 
uniform  thickness.  All  our  local  buildings  and  those  that  come 
in  contact  with  the  railway  are  covered  with  slate,  because  in 
past  years  we  had  a  great  deal  of  trouble  with  fire.  Shaved, 
white  pine  shingles  will  make  a  first-class  roof,  but  in  dry  times 
they  are  dangerous  on  account  of  fires.  My  house  is  covered 
with  shaved,  white  pine  shingles  that  were  put  on  twenty-five 
years  ago,  and  it  is  still  a  good  roof.  Any  new  buUdings,  or 
stations,  that  we  put  up  now  are  covered  with  slate,  but  on 
machine-shops  and  round-bouses  we  use  slate  with  copper  nails 
exclusively. 

President. — Do  you  use  tar  paper  between  the  sheathing  and 
the  slate? 

Mr.  Vandergrift. — Yes,  one-ply.  We  have  several  round- 
houses put  lip  five  or  six  years  ago,  and  the  slate  was  put  on 
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with  commoQ  nails  and  it  would  not  answer,  so  we  took  the 
slate  off  and  put  it  on  again  with  copper  nails.  That  was  two 
years  ago,  and  we  have  had  no  trouble  since.  Gutters  that  are 
put  on  with  galvanized  iron  do  not  last  two  years.  We  took 
the  gutters  off  and  replaced  them  with  timber  gutters  and  have 
had  no  trouble  with  them  since. 

Mr.  Cummin. — I  intended  to  bring  up  the  same  point  in 
regard  to  slate  roofs,  namely,  that  the  roofing  plank  should  be 
dressed  to  a  certain  thickness  and  be  sheathed  with  paper  or 
felt. 

Mr.  Vandcrgrift. — We  get  our  slate  comparatively  cheap.  It 
costs  us  from  $3.10  to  $4  per  square,  which  makes  the  roof 
cost  from  $4.10  to  $5  per  square  after  it  is  laid. 

Mr.  Berg. — ^The  last  remarks  of  Mr.  Vandergrift  bring  out  a 
point  I  was  about  to  mention,  namely,  giving  the  prices  on  the 
different  material  in  different  sections,  as  of  course  they  vary 
considerably.  It  would  be  well  to  have  the  members  from  dif- 
ferent sections  mention  the  prices,  as  in  many  cases  the  choice 
of  material  and  hence  the  standard  roofinsc  materials  in  use  on  a 
railroad  are  dependent  on  the  question  of  local  cost. 

Mr.  Cummin. — We  use  cedar  shingles  and  they  are  $9.00  per 
thousand,  6  x  20  inches. 

T 

Mr.  Mallard. — $2.25  per  thousand,  6  x  20  inches,  sawed 
cypress  shingles. 

Mr.  Staten. — Cypress  shingles  cost  $3.00,  5  x  16  inches. 
We  use  A  very  small  shaved  shingle  and  find  it  cheap. 

Mr.  Reynolds. — We  pay  in  our  section  from  $1.50  to  $2.25 
per  thousand  for  sawed  cedar  shingles ;  and  for  best  white  pine 
shingles  $1.50  for  common  and  $2.50 for  clear,  16-inch  shingle, 
and  lay  them  about  4 J  to  4 J  to  the  weather. 

Mr.  Bishop. — Pine  shingles  cost  $2.40  per  thousand  and  it 
takes  nine  hundred  to  lay  a  square.  They  are  four  inches  wide 
and  are  laid  4^  inches  to  the  weather. 

Mr.  Danes. — In  regard  to  roof  for  all  round  houses  and  shops 
I  am  in  favor  of  gravel  roofs.  The  gutters  we  make  by  sloping 
the  board  back  on  roof  and  using  the  same  material  as  on  tne 
roof  and  use  galvanized  iron  for  down  spouts.  On  small  build- 
ings we  use  sawn  cedar  shingles,  16  inches  long. 
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Mr.  Ciimniin. — Wlien  I  gave  the  prices  of  labor  in  the  vicin- 
ity of  New  York  I  hoped  it  would  induce  the  other  members  to 
give  prices  of  material  and  labor  in  their  sections.  I  now  give 
you  the  different  prices.  A  first-class  tin  roof  costs  us  eight 
cents  per  square  foot,  painted  one  coat  on  the  under  side  before 
being  laid.  Slate,  from  nine  to  ten  cents  per  foot.  Spanish 
tile,  $33.00  per  square.  Plain  tile,  $30.00  per  square.  Sixteen 
ounce  copper,  25  cents  per  foot  flat,  and  with  standing  seam  27 
cents.  These  prices  are  governed  by  the  rate  of  wages  of  $3.50 
for  eight  hours'  work. 

Mr.  King. — It  is  the  practice  on  the  Union  Pacific,  generally 
speaking,  to  use  redwood  shingles,  and  wherever  we  put  on  red- 
wood shingles,  we  paint  them  with  two  coats  of  mineral  i*ed 
paint.  A  roof  of  that  kind  would  cost  in  the  neighborhood  of 
$3.25  per  square.  We  get  the  shingles  at  $1.90,  and  they  are 
worth  $1.50  at  Portland.  Our  experience  is  that  they  are  the 
most  satisfactory  ixK>fing  material  that  we  have  used.  We  have 
had  but  little  experience  with  slate.  We  have  used  some  tin 
shingles.  In  this  country  where  there  is  considerable  vnow  and 
wind,  I  find  that  the  wind  blows  the  snow  under  the  tin  or  slate 
shingles,  formiug  a  drift  and  it  will  melt  and  soak  through, 
loosening  the  plastering,  and  for  that  reason  do  not  think  slate 
does  as  well  as  the  shingles.  Probably  nine  tenths  of  the  build- 
ings that  we  have  are.  shingled  with  cedar  or  good  pine  shingles. 
We  then  paint  them  with  two  coat's  of  mineral  red,  and  find  it 
satisfactory. 

Mr.  Isaacs. — In  California  we  use  shingles  of  sawed  redwood. 
They  cost  us  $1.75  per  thousand,  but  we  have  a  curious  custom 
in  California  by  which  750  shingles  go  for  a  thousand,  so  that  a 
thousand  really  cost  us  $2.30  and  about  one  dollar  to  lay  them. 
Slate  roofs  cost  $7.00  per  square  delivered  f.  o.  b.  and  cost  from 
$3.00  to  $3.50  to  lay  them.  Pitch  and  gravel  cost  $3.75  per 
square.  We  find  the  slate  unsatisfactory  in  places  where  we 
have  violent  wind  ;  in  such  places  we  bed  them  in  plaster  mortar. 
For  our  pitch  and  gravel  roofs  we  have  been  using  three-ply 
material.  We  sheath  with  J  by  six  inch,  third  quality  flooring 
which  we  lay  on  common  rafters,  32  inch  centres. 

Mr.   Tanner. — On   our  road  we  use  all  the  various  kinds  of 
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roofing  material.  On  the  shops  and  engine  houses  we  mostly 
use  four-ply  gravel  roof,  costing  about  S3. 00  per  square.  It  is, 
as  Mr.  Cummin  says ;  it  depends  to  a  considerable  degree  how 
this  gravel  roof  is  put  on.  Most  of  our  roofing  of  this  kind  is 
put  on  by  a  standard  roofing  company  of  St.  Louis  who  have 
done  most  of  the  work  for  a  number  of  years.  No  matter  where 
the  work  is  they  go  there  and  are  responsible  for  the  completion 
of  the  roof.  We  have  but  very  little  trouble  with  leaky  roofs. 
I  find,  where  we  undertake  to  patch  roof  of  this  kind,  the  action 
of  the  cold  weather  contracts  the  extra  coating  of  pitch,  and 
then  when  the  thaw  comes  we  have  a  leak.  The  kind  of  roof  to 
be  chosen  depends  upon  what  kind  of  a  building  and  what  it  is 
to  be  used  for  and  the  amount  of  money  to  be  expended.  In 
our  better  class  of  buildings  we  use  slate  and  that  gives  us  very 
little  trouble.  On  our  station  buildings  we  use  metal  shingles 
and  they  give  good  results.  We  also  use  cedar  shingles, 
costing  about  $2.80  per  square  and  about  one  dollar  to  put 
them  on. 

Mr.  Zimmerman. — The  roof  question  has  been  fairly  dis- 
cussed, but  I  would  like  to  ask  some  of  the  members  what 
specifications  they  use  in  putting  on  a  new  gravel  roof.  The 
felt  or  paper  is  numbered  according  to  thickness  and  weight. 
What  number  of  felt  they  would  use;  how  much  pitch  pei 
square,  and  how  much  gravel  they  would  requh*e  per  square  to 
make  a  good  roof?  On  our  road  they  use  diffei'ent  kinds  of 
material  for  roofs.  The  kind  of  building  and  the  use  to  which 
we  are  going  to  put  it,  usually  determines  the  kind  of  roofing 
material  to  be  used. 

Mr.  Tanner. — At  one  place  we  have  an  asbestos  roof  which 
has  been  on  about  twenty  years  and  gives  good  results ;  it  costs 
little  above  the  ordinary  gravel  roof. 

Mr.  Sheldon. — With  us  the  cost  of  a* shingle  roof  is  $5.00  to 
$5.50  per  square.  Slate,  eight  to  ten  cents  per  foot.  Four- 
ply  gravel,  $4.00  to  $4.50  per  square.  We  have  used  metal 
shingles  costing  from  $5.00  to  $6.00  laid,  but  have  not  had 
them  in  use  long  enough  to  determine  their  value. 

Mr.  Cummin. — We  have  about  twenty  metal  shingle  roofs 
and  have  only  had  trouble  with  one  of  them,  the  others  gave 


good  satisfaction.  From  one  of  the  best  stations  on  the  road  1 
received  a  comma nication  from  the  agent  stating  that  the  roof 
was  leaking  all  over.  I  did  not  know  what  to  make  of  it  and 
went  oat  and  inspected  the  roof.  I  foand  that  the  telegraph 
wires  ran  aboat  four  feet  above  the  roo(.  and  the  line  men  had 
been  tramping  all  over  that  roof  with  tlieir  climbers  on.  It  did 
not  take  much  time  to  find  the  troable  that  caused  the  leak. 
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III.  Care  of  Iron  Bridges  after  Erection. 

DISCUSSION. 

Mr.  Strain. — My  idea  of  the  care  of  an  iron  span  after  its 
erection,  is  to  thoroughly  inspect  it  every  three  months,  at 
least.  The  spans  should  be  painted  with  a  good  mineral  paint 
every  five  years.  The  rollers  under  the  expansion  end  to  be 
oiled  and  cleaned  once  a  year.  The  ties  ought  to  be  spaced 
not  over  six  inches  apart,  with  a  guard  rail  as  near  the  rail  as 
practicable,  so  that  in  case  of  derailment,  on  a  through  truss, 
it  would  prevent  the  car  striking  the  side  of  the  span.  The 
rivets  should  be  looked  after  frequently,  and  at  the  first  indica- 
tion of  working,  they  should  be  removed  at  once.  It  is  easy  to 
detect  a  loose  livet,  or  joint,  from  the  fact  that  in  each  defec- 
tive place,  the  defect  is  indicated  by  a  streak  of  rust.  I 
believe  it  is  good  policy'  to  place  sheet  lead  under  the  end 
posts.  The  spans  should  be  adjusted  twice  a  year,  in  the 
spring  and  fall. 

Mr.  Eilers.  — In  relation  to  keeping  up  an  iron  span,  I  think 
in  the  first  place  that  the  abutments  on  which  the  span  rests 
should  be  kept  clean  at  all  times,  and  in  the  next  place  the  iron 
span  should  be  painted  once  every  three  years ;  also  adjusted 
in  the  spring  and  in  the  fall.  As  far  as  rollers  are  concerned 
we  are  now  putting  in  box  pedestals,  which!  think  are  the 
best,  as  rollers  get  full  of  dirt  and  then  rust,  and  the  bridge 
slides  on  the  rollers  and  the  rollers  move  very  seldom.  We 
have  very  little  trouble  with  the  rivets  and  the  floor  beam  con- 
nections.' Of  course  the  rivets  will  get  loose  in  the  stmts,  but 
where  they  do  it  is  a  small  matter  to  remedy  it.  The  most 
difficulty  I  find  is  with  the  painting.  Instead  of  our  own  bridge 
men  doing  the  painting,  they  generally  send  men  out  of  the 
paint  shops.  Send  out  a  lot  of  cheap,  picked-up  men  who  go 
right  over  the  bridge  without  cleaning  off  the  rust,  and  after  it 
is  painted  some  of  the  most  important  places  have  been 
neglected.  I  have  found  several  places  where  a  chunk  of  coal 
or  a  link  had  dropped  down  and  the  painters  have  gone  right 
along  and  painted  over  the  link  or  coal  and  did  not  paint  the 
bridge  under  them. 
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IV. — How  TO  Determine  Size  akd  Capacity  of  Openings  fob 
Waterways. 

COMMITTEE  REPORT. 

To  the  President  and  Members  of  the  AMoeiation  of  Railway  Superin- 
tendents of  Bridges  and  Buildings : 

Your  committee  on  the  subject  **  How  to  determine  size  and  capacity 
of  openings  for  waterways,"  present  the  following  report: 

In  our  opinion,  the  desirable  information  to  collect  and  compile  con- 
sisted mainly  of  the  methods  actually  adopted  on  railroads  to  obtain 
results  quickly  and  in  a  practical  manner,  and  that  the  discussion  of 
the  theoretical  and  engineering  methods  employed  would  not  fall 
within  our  sphere,  as  such  questions  are  usually  determined  by  the 
engineering  department  of  a  i*ailroad.  Our  aim  was,  therefore,  more 
particularly  to  obtain  information  bearing  upon  the  methods  actually 
used  by  superintendents  and  engineers  of  bridges  and  buildings  4n 
determining  the  extent  to  which  minor  waterways  may  be  reduced  on 
existing  lines,  as  the  tendency  of  the  day  is  to  gradually  shorten 
original  temporary  openings,  or  to  replace  trestling  by  permanent  fills, 
which  work  usually  falls  under  the  maintenance  of  way  departments. 

From  information  collected  last  year  l)y  Mr.  Aaron  S.  Markley,  and 
from  additional  data  obtained  by  your  committee  during  the  current 
year,  it  would  seem  that  in  actual  pi*actico  this  question  is  determined 
in  a  number  of  ways,  which  can,  however,  in  general  be  classified 
under  the  following  groups. 

1,  By  personal  observation^  and  information  collected  on  the  ^/round, 
as  to  flood  height,  size  of  channel^  openings  in  the  vicinity  carrying  the 
same  stream,  etc.  This  general  ir^onnation  guides  in  the  final  selection 
of  the  size  of  opening,  but  the  actual  determination  is  dependent  on  prac- 
tical experience  and  individual  views. 

It  might  be  said  that,  in  the  main,  this  seems  to  be  the  most  usual 
method,  if  it  can  be  designated  as  a  method.  It  is,  however,  warranted 
and  reliable  in  fiat  sections  of  the  country  where  the  bed  and  contour 
of  a  stream  at  fiood  times  is  known  or  well  defined  and  the  current 
moi*e  or  less  sluggish  at  all  times.  It  is  further  probably  the  best 
method  to  pursue  in  thickly-settled  sections  of  the  country  where  other 
openings  on  the  same  water-course  are  generally  to  be  found  within  a 
vei*y  short  distance,  and  satisfactory  deductions  can  be  formed  from  a 
study  of  these  and  from  information  collected  from  parties  familiar 
with  the  territory. 

S.  Drainage  areas  are  prescribed  for  different  ftizes  and  kinds  of  open- 
ings, the  limits  for  each  opening  allowing  varintioTis  to  be  made  according 
to  the  local  conditions,  topography,  slopes,  soil,  rainfall,  etc. 

This  method  has  many  advantages  if  the  table  is  prepared  with 
reference  to  a  specific  section  of  the  country,  so  that  due  allowance 
can  be  made  for  the  variable  rainfall  conditions  and  the  prevailing 
regional  characteristics  of  the  territory  embraced.  It  does  not  elimi- 
nate, however,  the  personal  equation  in  the  question,  especially  as  the 
range  of  the  values  in^such  a  table  necessarily  has  to  be  considerable. 
It  will  serve  to  indicate,  so  to  say,  at  a  glance  the  general  class  of  open- 
ing required,  but  the  final  determination  will  be  dependent  on  indi- 
vidual judgment  and  a  personal  examination  of  the  district. 
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Mr.  Geoi^e  J.  Bishop  (Chicago,  Rock  Island  &  Pacific  Railway) 
wrote  on  April  12,  1807,  as  follows: 

'^  There  are  several  things  to  be  taken  into  consideration  before 
deciding  the  size  of  culvert  pipe  or  arch  required  for  a  permanent 
opening  through  a  railroad  embankment.  On  the  C,  R.  I.  &  P.  Rail- 
way they  send  out  a  civil  engineer  to  look  up  the  drainage  area  of  all 
permanent  openings  for  waterways. 

^^  The  first  thing  to  be  done  is  to  find  the  number  of  acres  in  the  draw 
to  be  drained;  the  height  of  highest  water  that  has  been  in  the  draw, 
and  whether  land  is  cultivated  or  not;  also,  if  there  are  small  build- 
ings along  the  draw,  that  are  likely  to  wash  down  stream  and  block 
up  the  opening. 

**  Where  the  basin  is  small  and  has  steep  banks,  and  a  number  of 
small  draws  that  run  in  the  basin,  and  where  the  fill  is  about  12  feet 
to  16  feet  high,  it  will  require  a  larger  culvert  pipe  or  arch  than  for  a 
long,  narrow  draw  with  a  large  basin  and  high  embankments,  as  the 
water  that  has  fallen  by  a  heavy  rain  runs  off  before  the  water  has  got 
to  the  opening  from  the  upper  end  of  the  draw. 

*'  J.n  Kansas,  Nebraska,  and  Eastern  Colorado,  we  allow  for  drainage 
as  follows,  subject  to  the  conditions  above: 

ACRBS. 

Minimum.    Maximum. 

1  line  of  10  in.  oast-iron  culvert  pipe, 

1  line  of  20  in.  cast-iron  culvert  pipe, 

1  line  of  24  in.  cast-iron  culvert  pipe, 

1  line  of  80  in.  cast-iron  culvert  pipe, 

1  line  of  311  in.  cast-iron  culvert  pipe, 

1  line  of  48  in.  cast-iron  culvert  pipe, 

0  ft.  arches,  4  ft.  side  walls, 

8  ft.  arches,  4  ft.  side  walls, 
10  ft.  arches,  5  ft.  side  walls, 
12  ft.  arches,  6  ft.  side  walls, 
16  ft.  arches,  8  ft.  side  walls, 

5.  Determination  of  the  area  to  be  drained  and  of  the  general  character- 
istics of  the  country^  soil^  and  stream^  which  information  is  used  in  con- 
nection with  an  empirical  formula  ffiving  the  area  of  waterway  required, 
based  upon  the  drainage  area  loith  variable  coefficients  to  suit  the  differ- 
ent conditions. 

In  regard  to  this  method,  it  can  be  said  that  the  use  of  a  *'  formula," 
even  if  an  empirical  one,  casts  a  certain  amount  of  scientific  glamour 
around  the  question  that,  in  manv  cases,  may  seem  to  enhance  its  value. 
As  all  such  formulas  have  variaole  coefficients,  it  is  evident  that  in- 
dividual views  and  personal  examination  of  the  characteristics  of  the 
watershed  and  stream  will  have  to  govern  largely  in  the  final  determina- 
tion. Such  formulas  have  the  great  merit,  however,  of  serving  as  a 
guide  to  determine  quickly  the  general  range  of  the  probable  minimum, 
maximum  and  average  values,  and,  therefore,  can  be  classed  as  practica- 
hle  and  serviceable,  especially  when  the  range  of  the  coefficients  for 
the  various  climatic  and  local  conditions  has  been  properly  prede- 
termined. 

Considering  the  allowances  that  have  to  be  made  anyhow  for  greater 
safety,  especially  so  as  to  provide,  more  or  less,  for  cloudbursts  and 
unusual  contingencies,  it  can  be  said  that  for  all  minor  openings  an 
empirical  formula  suitably  applied  and  not  taken  too  strictly,  supple- 
mented bv  personal  examination  of  the  teiTitor.v,  practical  experience 
and  sound  judgment,  will  give  as  good  practical  results  as  minute  and 
careful  engineering  surveys  and  theoretical  calculations.^ 

Probably  the  best-known  empirical  formula  for  determining  directly 
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the  proper  area  of  a  waterway  and  one  that  has  heen  used  most  ex- 
tensivefy  In  American  itiilroad  pi'actice  was  advanced  many  years  ago 
by  Mr.  £.  T.  D.  Myers,  president,  Richmond,  Fredericksburg  & 
Potomac  Railroad,  namely: 


Area  of  waterway  in  square  feet  =  C  X   J  Drainage 


area  in  acres 


where  C  is  a  variable  coefficient.  For  comparatively  fiat  ground  or 
slightly  rolling  prairie,  C  is  generally  assumed  as  1 ;  for  hilly  ground  as 
about  1.5;  and  for  mountainous  and  rocky  ground  ns  high  as  4.  In 
exceptional  cases  even  much  higher  values  have  been  found  to  bo 
necessary  to  correspond  to  the  actual  quantity  of  water  as  gauged  at 
Hood  times. 

In  regard  tn  the  proper  values  for  the  coefficient,  Mr.  Myers  states 
(see  his  letter  of  August  3,  1807,  quoted  in  full  in  the  Appendix, to  this 
report) :  ^'  The  coefficient  should  be  derived  from  careful  and  judicious 
gaugings  at  characteristic  points  within  the  region  under  treatment, 
and  applied  by  a  liberal  hand.^* 

It  is  generally  claimed  that  this  formula  gives  too  large  openings  for 
very  small  drainage  areas.  Possibly  this  might  be  considered  an  ad- 
vantage, as  very  small  openings  should  never  be  made  equal  to  the 
theoretical  results,  but  ought  to  be  made  larger  for  practical  reasons. 
Hence  the  formula  in  this  respect  certainly  corresponds  with  x)ractice 
if  not  with  theory. 

Anotlier  statement  made  against  this  formula  is  that  it  gives  too 
small  values  for  very  large  openings.  It  has  generally  been  understood 
that  Mr.  Myers  intended  this  formula  to  apply  to  minor  openings  on 
railroads  and  not  to  important  streams.  For  the  latter  there  is  no 
question  that  a  more  careful  study  of  the  conditions  and, environments 
is  absolutely  necessarv,  and  the  sole  use  of  an  empirical  formula  in 
connection  with  a  coefficient  established  by  snap  judgment  in  the  office 
or  a  hurried  trip  over  the  ground  is  entirely  out  of  place. 

A  formula  advanced  by  Professor  A.  N.  Talbot  (Selected  Papers  of 
the  Civil  Engineers*  Club  of  the  University  of  Illinois)  and  stated  by 
him  to  be  *'  more  as  a  guide  to  the  judgment  than  as  a  working  rule,^^ 
is  as  follows-: 

Area  <.f  waterway  in  square  feet  =  C   xV^if  °^'''*^'"*''  *~*  '" 

*  V  acres 

in  which  C  is  a  variable  coefficient.  **For  steep  and  rocky  ground,  C 
varies  from  2-3  to  1.  For  rolling  agricultural  country  subject  to  floods 
at  times  of  melting  snow,  and  with  the  length  of  valley  three  or  four 
times  its  width,  C  is  about  1-3;  and  if  the  stream  is  longer  in  propor- 
tion to  the  area,  decrease  C.  In  districts  not  affected  by  accumulated 
snow,  and  where  the  length  of  the  valley  is  several  times  the  width, 
1-5  or  1-6,  or  even  less,  may  be  used.  C  should  be  increased  for  steep 
side  slopes,  especially  if  the  upper  part  of  the  valley  has  a  much  greater 
fall  than  the  channel  at  the  culvert.^* 

Professor  Ira  O.  J)aker,  University  of  Illinois,  in  his  book  on 
"Masonry  Construction,"  says,  in  regard  to  Myers*  formula,  that  for 
small  drainage  areas  it  gives  the  area  of  waterway  too  great  and  for 
large  drainage  areas  too  small.  In  regard  to  Talbot^s  formula,  he  says 
that  he  had  tested  it  and  found  it  agreed  fairly  well  with  the  experi- 
ence of  fifteen  to  twenty  years,  and  that,  in  these  tests,  it  was  found 
that  waterways  proportioned  by  this  formula  will  probably  be  slightly 
flooded,  and  consequently  be  compelled  to  discharge  under  a  small 
head,  once  every  four  or  five  years. 

Our  deceased  member,  Mr.  L.  K.  Spafford  (Kansas  City,  Fort  Scott 
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&  Memphis  Railroad),  made  use  of  Myers^  formula  with  a  coefficient 
from  1  to  3.    He  wrote  on  July  18,  1896: 

*'  We  have  no  iron-clad  rules  for  deciding  such  matters,  but  usually, 
when  the  question  of  an  opening  arises,  have  a  survey  made,  showing 
the  area,  and  then  make  the  opening  from  one  to  three  times  the 
square  root  of  acres  drained,  the  size  of  the  opening  depending 
on  the  topogi'aphy  of  tlie  ground.  If  the  ground  is  level,  we  would 
probably  use  twice  the  square  root  of  the  acres   drained.    If  the 

ground  is  hilly,  we  would  use  three  times  tlie  square  root  of  tlie  acres 
rained.** 

Our  deceased  member,  Mr.  R.  M.  Peck  (Missouri  Pacific  Railway 
and  St.  Louis,  Iron  Mountain  <&  Southern  Railway),  wrote  on  June  11, 
18»6: 

"We  determine  the  size  of  openings  by  a  careful  survey  of  the  area 
of  land  to  be  drained.  There  is  a  great  deal  depends  upon  the  natural 
lay  of  the  land  to  be  drained.  If  tlie  country  is  very  mountainous,  and 
slopes  of  hills  or  mountains  are  steep  and  abrupt,  we  figure  that  one 
foot  of  area  will  drain  four  acres  of  land.  Where  the  lay  of  the  land 
is  ordinarily  flat  and  rolling,  such  as  is  found  in  good  agricultural 
countries,  we  figure  that  one  foot  of  area  will  drain  six  aores  of  land. 
These  are  the  two  extremoH.  We  hardly  ever  go  above  or  below 
these  figures,  but  use  all  sizes  between  them,  as  the  different  and 
peculiar  locations  may  demand.** 

This  expressed  in  a  formula  would  be: 

Drainage  area  in  acres 
Area  of  waterway  in  square  feet  ^         —    —j; — 

where  C  varies  from  4  to  6. 

4.  Careful  surveys  of  drainage  area,  slopes,  (fradients,  and  cross  sec- 
lions  qf  stream,  determination  of  velocity  of  flow  by  observations  or 
calculations,  applicaiion  of  hydraulic  formula  to  flow  of  water  through 
various-shaped  openings  under  different  heads,  at  different  stages  of 
the  water  height,  determination  of  probable  average  and  maximum  rain- 
foil,  the  volume  of  water  and  the  time  within  which  it  will  reach  the 
opening,  etc.;  from  all  qf  which  information  the  shape  and  size  of  the 
opening  is  determined  so  as  to  carry  off  the  water  quickly,  and  without 
scouring  the  bottom  of  the  stream,  or  injuring  the  structure. 

After  a  careful  consideration  of  the  question,  your  committee  de- 
cided, as  stated  above,  that  it^  would  not  be  advisable  to  enter  into  a 
detailed  discussion  of  this  branch  of  the  subject. 

In  many  instances  certain  data,  such  as  the  drainage  area,  the 
gradient  and  cross-section  of  stream,  and  the  probable  maximum  flood 
height  and  velocity,  can  be  ascertained  very  readily  and  sufficiently 
accurate  for  all  practical  purposes,  and  will  throw  considerable  light 
on  the  question  when  such  data  are  applied  to  elementary  hydraulic 
formulas,  or,  more  usually,  deductions  are  drawn  by  ordinary  arith- 
metical methods  and  reasoning. 

For  large  and  important  openings  and  wherever  careful  research  is 
desired,  the  proper  investigation  along  the  lines  indicated  above  in- 
volves much  detail  study  and  field  work  by  engineers.  But  even  with 
the  best  talent  and  mathematical  demonstrations  brought  to  bear  on 
the  question,  it  will  inevitably  be  finally  settled  largely  on  the  basis  of 
expert  practical  knowledge,  as  all  the  controlling  formulas  are  de- 
pendent In  the  first  instance  on  assumptions  and  finally  on  the  proper 
choice  of  variable  coefficients.  Thus  assumptions  have  to  be  made  as 
to  the  probable  maximum  rainfall  and  the  proportion  of  it  reaching 
the  waterway  within  a  given  period  of  time;  the  evaporation,  absorp- 
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tion  and  percolation  of  the  water  on  its  way  to  the  opening;  the  great- 
est allowable  velocity  at  the  bottom  of  the  stream  so  as  not  to  scour 
the  bed;  the  greatest  allowable  velocity  or  pressure  so  as  not  to 
damage  a  structure  discharging  under  a  head  of  water  dammed  up  by 
the  railroad  embankment;  etc. 

There  are  numerous  formulas  for  the  amount  of  water  reaching  a 
certain  point  of  a  water  course,  known  by  the  names  of  their  authors, 
as  the  Fanning,  Craig,  Dredge,  Dickens,  McComb,  McMath,  O'Connell, 
Hawksley,  Adams,  Buerkli-Ziegler,  Kirkwood,  etc.  Most  of  them  are 
quite  complicated,  and  when  applied  to  a  given  case  it  will  be  found 
that  the  results  all  differ,  more  or  less,  from  each  other,  and  will  only 
serve  for  general  guidance,  unless  the  tests  and  conditions  governing 
a  particular  formula  are  known  to  be  in  the  main  similar  to  the  case 
under  treatment.  Further,  the  theory  of  the  flow  of  water  in  open 
channels  (leading  to  the  embankment)  and  in  closed  conduits  (passing 
under  the  embankment)  is  largely  conjectural  and  dependent  on 
actual  tests  and  gaugings  under  conditions  frequently  entirely  differ- 
ent from  those  under  consideration. 

All  these  features,  therefore,  emphasize  the  difficulties  of  the  task 
and  the  necessity  of  employing  specially-trained  engineers  or  expert 
hydraulicians  for  all  important  work  of  this  kind,  as  the  true  value  of 
the  application  of  **  theory"  to  this  problem  is  directly  proportional 
to  the  correctness  of  assumptions  borrowed  from  "practice."  In  the 
hands  of  a  practical  and  experienced  adept,  the  data  bearing  on  the 
case,  consisting  of  part  theory,  part  assumptions,  and  part  observed 
facts,  will  be  molded  into  fairly  good  shape  and  some  tangible  and 
valuable  results  obtained. 

In  conclusion,  it  will  be  desirable  to  state  that  a  uniform  and  practi- 
cal solution  of  the  question,  *'How  to  determine  size  and  capacity  of 
openings  for  waterways,"  cannot  be  formulated,  owing  to  the  gi*eat 
variation  in  climatic  and  local  conditions  connected  with  this  subject. 
It  will  remain,  more  or  less,  dependent  on  information  collected  in 
examining  the  particular  territory,  observations,  or  gaugings  and  tests 
made  under  similar  conditions,  personal  experience,  individual  views, 
and  practical  judgment. 

Particular  emphasis  should  be  made  of  the  fact  that  a  very  general 
opinion  seems  to  prevail,  that  openings  should  in  all  cases  be  made 
ample  and  large  enough  for  all  contingencies,  erring  always  on  the 
safe  side,  as  the  possible  damages  and  subsequent  expenses  connected 
with  inadequate  openings  far  exceed  tlie  small  extra  first  cost  of  a 
slightly  larger  waterway.  It  is  probably  not  pi*actical  to  say  that  it  is 
feasible  to  provide  absolutely  in  all  cases  against  every  possible  con- 
tingency of  the  future,  and  there  is,  naturally,  a  '-easonable  limit,  even 
admitting  the  logic  of  tlie  above  argument.  Reduced  first  cost,  when 
placed  in  the  balance  with  future  savings,  may  frequently  prove  to  be 
the  heaviest  considei-ation,  even  with  the  possible  attendant  danger  to 
life  in  case  of  a  washout.  This  feature  of  the  question  is  largely 
dependent  on  the  policy  outlined  by  the  management  of  a  railroad. 
It  is  naturally  coiTect  to  aim  to  make  the  structure  just  as  safe  as  pos- 
sible, considering  all  the  proverning  conditions. 

There  is  one  additional  feature  that  should  receive  mention,  namely, 
the  fact  that  the  crude  methods  of  consti-uction  adopted  for  openings 
are  frequently  more  at  fault  than  the  insufficiency  of  the  waterway 
area.  The  capacity  of  an  opening  is  not  onlv  dependent  on  the  actual 
area  and  shape  of  its  cross-section,  but  also  on  the  permissible  pressure 
undera  dammed-up  head  of  water,  or  the  velocity  of  flow  that  is  allow- 
able without  damaging  or  disrupting  the  structure,  scouring  the  bed, 
or  working  through  the  embankment.  A  closed  culvert,  discharging 
under  the  pressure  caused  by  the  water  level  being  raised  above  the 
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top  of  the  opening,  ceases  to  be  a  mere  covered  channel,  and  becomes 
a  pipe,  with  bursting  pressures  proportional  to  the  water  liead.  In  all 
such  cases,  where  it  is  known  that  tlie  flood  height  will  be  above  the 
opening,  it  certainly  seems  desirable  to  build  larger  openings,  or  else 
a  better  class  of  structure,  able  to  withstand  tlie  burating  pressure 
and  the  increased  velocity  of  flow.  The  construction  of  the  ends  of 
waterway  structures,  the  channel  approach  and  run-off,  the  bed,  and 
the  material  in  the  embankment  exposed  to  the  scour  and  wash, 
should  all  receive  close  attention  in  important  and  critical  cases. 

We  append  several  valuable  indepenaent  statements  on  this  subject, 
and  also  typical  extracts  from  a  number  of  the  letters  received  in  pur- 
suing our  inve8tigations. 

We  also  present  an  engraving,  showing  the  average  annual  rainfall 
in  different  sections  of  the  United  States,  the  original  cut  having  been 
published  in  Engineering  News, 

Walter  G.  Bbrg, 
Aabox  S.  Makklet, 
Onward  Batks, 
A.  J.  Kelley, 

Committee. 


Fig.  1, — Average  Annual  Rainfall  of  the  United  States. 

Figures  show  total  depth  in  inches. 
[Plate  kindly  furnished  by  Engineering  Newe.] 
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APPENDIX  TO  REPORT  OF  COMMITTEE  ON  THE  SUBJECT, 

'*HOW  TO  DETERMINE  SIZE  AND  CAPACITY  OP 

OPENINGS  FOR  WATERWAYS." 

Statement   of   Mk.   Aaron  S.   Maukley,   Chicago    &  Eastebn 
Illinois  Railroad,  Danville,  III. 

The  gaiigiDf;^  of  waterways  under  embankments  requires  a  man  of 
good  judgment,  familiar  witj^i  the  nature  of  the  country,  as  well  as  the 
streams  and  the  source  of  supply,  together  with  the  character  of  the 
soil  and  climate. 

The  most  accurate  and  economical  manner  of  determining  this  is  to 
keep  a  record  of  highest  water  in  streams  at  all  times  when  rainfall  is 
extraordinary,  and  calculate  the  required  size  of  the  opening  from  the 
area  of  flow  of  water  at  that  time.  This  can  be  checked  by  the  num- 
ber of  acres  drained. 

Tlie  more  familiar  a  man  is  with  the  territory  drained,  the  more 
capable  is  he  to  judge  the  capacity  of  the  opening  required.  Rules 
that  are  applied  to  one  section  of  the  country  for  this  purpose  cannot 
be  appliea  to  all  sections.  In  many  instances,  an  opening  which  is 
sufficient  for  a  given  area  in  one  section  will  not  be  sufficient  in 
another  section,  the  conditions  of  surface  and  character  of  soil  being 
different.  For  instance,  where  banks  of  a  stream  are  low,  it  will  neces- 
saiily  take  a  wide  opening  to  avoid  backing  water  up  over  adjoining 
land;  where  banks  are  high,  a  higher  opening  and  not  so  wide  may  be 
placed.  This  is  the  case  more  particularly  in  iron  pipes;  where  banks 
are  high,  a  W  pipe  will  answer,  but  if  banks  were  low,  two  smaller 
ones  having  the  same  area  should  be  used.  A  most  serious  objection, 
however,  to  a  double  line  of  pipe  over  a  single  line  is,  that  any  accu- 
mulation of  drift  will  pass  through  the  latter  more  readily,  malcing  it 
less  liable  to  clog  up. 

To  avoid  as  much  as  possible  the  overflow  of  land,  it  is  preferable 
to  make  openings  of  all  classes  as  wide  as  possible,  so  that  full  flow 
of  opening  can  be  had  without  damage  to  abutting  property. 

In  a  territory  where  the  ground  oecomes  frozen,  or  is  of  such  a 
chai*acter  as  not  to  be  easilv  penetrated  by  the  water  as  it  falls,  a 
larger  opening  must  be  provided  than  at  such  places  where  the  water 
is  absorbed  quickly  and  comes  to  the  opening  slowly. 

Following  are  notes  showing  the  sizes  of,  and  the  area  drained  by. 
several  openings  which  have  been  known  to  the  writer  from  personal 
observation  since  the  present  openings  have  been  put  in,  namely,  from 
six  to  ten  years  ago.  These  openings  were  selected  from  several  hun- 
dred along  the  line  of  road,  in  order  to  get  those  that  were  known  to 
do  all  the  work  they  could  do  and  at  the  same  time  not  ovei-flow  the 
adjoining  land.  The  area  drained  by  tliese  openings  has  been  sur- 
veyed under  the  direction  of  Mr.  W.  S.  Dawley,  chief  engineer 
C.  &  E.  I.  R.  R. 

One  12-inch  pipe  drains  an  area  of  12  acres,  the  main  channel  of 
which  is  400  feet  long  and  has  an  average  fall  of  5  feet  in  100. 

No.  1186.  A  24-inch  pipe  drains  an  area  of  50  acres;  main  channel 
1,300  feet  long,  with  an  average  fall  of  8i  feet  in  100. 

No.  1088.  A  S6-inch  pipe  drains  an  area  of  125  acres;  main  channel. 
Sj.'SOO  feet  long,  with  an  average  fall  of  &-10  of  one  foot  in  100. 

No.  1219.  A  86-inch  pipe  drains  170  acres;  main  channel  3,.548feet 
long,  with  an  average  fall  of  1  4-10  feet  in  100. 

No.  A,  1807.  A  60-inch  pipe  drains  110  acres;  length  of  main  stream 
3,600  feet,  with  an  average  fall  of  2  2-10  feet  in  100. 
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No.  1255.  A  14-foot  stone  arch  drains  a  stream  known  as  Lick 
Creek,  near  Danville,  III.  The  accompanying  illustrations  show  the 
cross-section  of  the  arch  and  the  topograpnical  survey  of  the  drainage 
area.  A  very  careful  survey  was  made  of  the  main  channel,  tribu- 
taries, and  land  drained  by  this  stream,  and  the  drainage  area  con- 
sists of  3,560  acres,  the  main  channel  being  4^  miles  long  and  one  trib- 
utary If  mile's  long,  with  an  average  fall  of  29  9-10  feet  per  mile.  This 
arch  was  completed  and  bank  put  on  it  in  1881.  In  1889,  the  water 
was  three  feet  above  the  crown  of  the  arch  for  about  three  hours,  the 
only  time  since  it  was  built  that  it  has  backed  up  over  the  adjoining 
land  to  do  any  damage.  At  this  time,  the  land  owner  brought  suit  for 
damage  to  crops,  but  the  court  held,  in  its  decision,  that  the  railroad 
company  was  not  obliged  to  provide  openings  for  waterspouts,  as  this 
case  was  decided  to  be.    Suit  was  decided  in  favor  of  the  defendant. 

Having  known  this  stream  and  observed  its  nature  througli  all 
storms  since  the  arch  was  built,  I  am  familiar  with  its  history,  as  well 
as  the  iron  pipes  referred  to.  Nearly  all  the  land  in  this  country  is 
well  tilled,  ana  as  a  rule  not  very  hilly.  Being  well  tilled,  the  water 
finds  its  way  to  the  main  channel  very  readily,  which  makes  <(ome 
difiference  in  the  size  of  opening  required. 

It  is  my  practice  to  note  the  stage  of  the  water  in  as  many  streams 
as  possible  after  all  very  unusual  rainfalls,  and  to  note  the  flow  of 
water  through  tlie  openings  of  all  kinds,  and  if  anything  out  of  the 
ordinary,  I  note  it  in  the  last  annual  inspection  book.  When  a  wooden 
is  to  be  replaced  by  a  permanent  structure,  these  records  are  referred 
to,  and  size  of  opening  to  be  used  decided  upon  in  many  cases.  If  no 
record  exists,  capacity  of  waterway  is  judged  by  what  other  water- 
ways are  doing  under  similar  circumstances.  What  one  opening  will 
do,  another  one  similarly  situated.,  and  the  conditions  being  the  same, 
will  certainly  do.  I  very  rarely  try  to  get  information  from  the  land 
owners,  as  their  knowledge  of  the  flow  of  water  through  opening  is 
very  limited,  and  the  height  of  the  water,  as  a  rule,  very  much 
exaggerated.  Openings  under  highways  or  private  roadways  some- 
times are  a  practical  euide,  but  in  many  cases  banks  are  low  each  side 
of  opening,  so  that  water  overflows  roadway,  which  fact  destroys  any 
reliable  information  from  that  source. 

NoTE.—The  14-foot  arch.  No.  1255*,  referred  to  above,  has  a  waterway  area  of 
142  aqaare  feet.  It  Is  13'  10 '  wide  at  the  springr-line  of  the  arch,  and  17  11'  wide 
at  the  foot  of  the  side  iit'alls.  The  centre  of  the  arch  Is  dropped  1  foot  below  the 
sprlnK-llne.  The  side  walls  are  5'  6"  high,  and  ballt  with  a  batter  of  1  to  12.  The 
paving  is  dished  8"  at  the  middle  of  the  opening. 

Statement  of  Mr.  Onward  Bates,  Chicago,  Milwaukee  <&  St.  Paul 
Railroad,  Chicago,  III. : 

**  I  will  not  assume  to  give  a  rule  for  the  proper  determination  of 
watei'way  openings  under  ti*acks,  but  will  explain  this  company*s 
practice.  "Waterways  on  new  lines  are  determined  by  the  engineering 
department,  and  I  assume  that  waterways  which  the  Superintendent 
of  Bridges  and  Buildings  are  interested  in  are  those  which  come  in 
problems  of  renewal,  usually  of  wooden  bridges  with  permanent  work. 
These  are  the  problems  which  are  met  on  this  road,  and  we  endeavor 
to  solve  them  in  the  following  manner: 

**  Track  men  are  instructed  to  record  high-water  marks  at  all  bridge 
openings,  and  as  they  have,  ordinarily,  at  least  eight  or  ten  years* 
experience  with  the  bridges  before  renewal  for  the  flrst  time,  they 
should  have  definite  information  about  high-water  marks.  After 
unusual  floods,  particular  care  is  taken  to  ascertain  high-water  marks, 
both  by  track  men  and  by  employes  of  the  bridge  department.    These 
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high-w^ter  marks  are  entered  in  our  office  bridge  books  for  reference 
when  the  bridges  are  to  be  renewed. 

**Siz  months  before  the  proposed  renewal  of  bridges,  lists  of  such  as 
are  to  be  renewed  are  furnislied  to  the  chief  engineer  and  division 
superintendents.  The  chief  engineer  has  an  assistant  engineer  make 
a  report,  giving  his  recommendations  for  permanent  openings*.  /  The 
assistant  engineer  takes  into  consideration  the  higli-water  marks,  area, 
and  slope  of  watershed,  amount  of  rainfall,  etc.,  and  reports  tlie  area 
of  waterway  which  he  considers  necessary  at  each  bridge. 

**  The  division  superintendent  makes  a  similar  report,  based  on  his 
own  knowledge,  as  well  as  information  which  he  obtains  through  the 
road  masters  and  section  foremen. 

**The  bridge  inspectors  make  a  third  report,  based  on  all  of  the 
information  which  they  have  access  to.  These  three  reports  are  com- 
pared, and  the  final  area  of  opening  decided  by  the  chief  engineer. 
If  a  study  of  the  reports  leaves  doubts  as  to  the  recommendations, 
special  surveys  are  ordered,  and  in  some  cases  special  trips  are  taken 
by  the  chief  engineer  and  the  question  decided  on  the  ground. 

''Conditions  are  so  variable  that  a  formula  for  technically  determin- 
ing waterways  will  at  best  be  nothing  moi*e  than  a  rough  check  on  a 
decision  which  is  based  on  experience  and  judgment.  By  systematic 
observation  and  record  of  waterway  requirements  extending  over  the 
life  of  a  wooden  structure,  we  ara  enabled  to  arrive  at  a  more  rational 
determination  of  waterways  than  can  be  accomplished  by  an  arbitrary 
formula.  We  have  within  the  last  ten  years  replaced  thirty-five  miles 
of  wooden  bridges  with  iron  structures  and  embankments  with  satis- 
factory results  as  to  size  of  waterways  retained." 

Statement  of  Mr.  A.  J.  Kelley,  Kansas  City  Belt  Railway,  Kansas 
City,  Mo. : 

**Our  practice  has  been  to  first  ascertain  the  volume  and  velocity  of 
water.  This  information  can  be  obtained  only  by  personal  observa- 
tions collected  during  heavv  rainfalls.  A  very  good  rule  and  one  that 
we  have  found  to  work  well  in  determining  the  fiood  height  is,  that 
in  case  of  storms  the  bridge  foreman  must  be  on  duty  and  see  that 
bridges  and  culverts  are  not  bejng  damaged  by  storms,  and  to  make 
permanent  high-water  marks  at  all  openings  that  are  liable  to  be 
damaged  by  high  water,  also  to  note  the  velocity  in  feet  per  second. 
Having  the  flood  height  and  velocity,  it  is  an  easy  matter  to  determine 
the  volume  of  water  to  be  taken  care  of.  I  have  one  ten  bent  pile 
trestle  135  feet  long  and  24  feet  high  over  a  spring  branch  that  ordi- 
nRi'ily  runs  about  six  cubic  inches  per  second.  Last  summer,  during 
one  of  our  heavy  rain  storms  (four  inches  in  less  than  three  hours),  I 
visited  this  place  and  found  by  float  observations  the  surface  velocity 
at  the  highest  stage  to  be  1.9  feet  per  second.  I  made  a  high-water 
mark,  and  after  the  flood  water  receded  found  the  width  of  stream  to 
be  12  feet  and  an  average  depth  of  2}  feet.  This,  with  a  surface 
velocity  of  1.0  feet  per  second,  would  give  approximately  a  discharge 
of  50  cubic  feet,  or  875  gallons,  per  second.  Having  this  information, 
it  is  easy  to  determine  size  of  opening  required." 

Statement  of  Mr.  J.  P.  Snow,  Boston  &  Maine  Railroad,  Boston, 
Mass.: 

"The  present  practice  on  the' Boston  &  Maine  Railroad  in  determin- 
ing the  size  of  waterways,  large  and  small,  is  wholly  by  observation, 
governed  by  the  evidence  furnislied  by  other  openings  on  the  same 
stream  and  by  parties  acquainted  with  the  locality.    The  marks  left 


.      95 

by  the  streams  at  each  spring  freshet,  coupled  with  the  knowledge  of 
residents  as  to  the  comparative  heights  of  maximum  floods,  is  a  suffi- 
cient guide  in  case  of  actual  streams. 

**  For  small  drains,  the  almost  universal  structure  witli  us,  where 
there  is  sufficient  height  of  fill,  is  the  stone  box  culvert.  There  Is 
nothing  saved  in  making  these  less  than  three  feet  square,  and  this 
size  is  sufficient  for  all  places  where  there  is  no  actual  stream  to  guide 
one,  as  above,  to  a  correct  estimate  of  the  size  of  opening  required. 
Many  Akron  pipes  from  12  to  24  inches  have  been  laid,  and  a  few  cast- 
iron  pipes  up  to  48  inches  diameter.  The  excellent  quality  of  granite 
found  all  over  our  territory  permits  ns  to  use  stone  covering  up  to  8  and 
10  foot  span  in  some  cases.  Personally,  however,  I  would  limit  its  use 
to  6  feet  clear  opening.  The  regular  quarry  size  of  stone  with  us  is 
2  foot  rise;  these  make  excellent  covers  for  culverts  of  not  more 
than  6  foot  span. 

*'  Formulas  may  be  useful  to  one  wholly  unacquainted  with  similar 
work  and  in  case  of  disputes  with  land  owners,  etc.,  but  the  large 
range  of  the  coefficient  to  be  used  throws  the  result  back  on  personal 
judgment,  the  same  as  if  no  formula  wera  used.  The  two  formulas, 
Myers*  and  Talbot^s,  given  on  page  394  of  Baker^s  **  Masonry  Construc- 
tion," are  as  good  as  any  that  I  know  of.       p 

'*The  possibilities  of  drift  material  must  be  considered  in  designing 
a  culvert;  double  box  culverts  or  two  lines  of  pipes  are  objectionable 
where  drift  is  to  be  expected.  Where  pipe  culverts^  take  the  water 
from  low-lying  farm  land,  they  must  be  placed  low  or  there  may  be  a 
claim  that  the  water  is  set  back,  because  the  bottom  of  the  pipe  is  not 
so  wide  as  the  natural  stream.  On  account  of  this  restricted  flow, 
unless  the  water  is  raised  to  some  height,  I  prefer  a  square,  stone  cul- 
vert in  many  localities  to  large  pipe. 

**For  large  streams,  our  svstem  covers  conditions  varying  all  the  way 
from  tidal  streams  along  the  coast  to  torrentrcarrying  ravines  in  the 
White  mountains.  A  tidal  estuary  may  generally  oe  safely  narrowed 
considerably  from  the  extreme  water  lines,  if  stone  revetments  are 
used  to  protect  the  bank  from  wash.  Above  the  true  estuary,  where 
the  stream  cuts  through  the  marsh,  we  generally  And  nearly  vertical 
banks,  and  we  are  safe  if  the  faces  of  abutments  are  placed  even  with 
the  banks. 

*'  In  level  sections  of  the  country,  where  the  current  is  sluggish,  it  is 
usually  safe  to  encroach  somewhat  on  the  general  width  of  the  stream, 
but  in  rapid  streams  among  the  hills  the  width  that  the  stream  has 
cut  for  itself  through  the  soil  should  not  be  lessened,  and  in  ravines 
carrying  mountain  torrents  the  openings  must  be  left  very  much  larger 
than  the  ordinary  appearance  of  the  banks  of  the  stream  would  seem  to 
make  necessary.  In  rebuilding  old  bridges,  our  general  practice  is  to 
shorten  them.  The  temptation  is  strong  to  build  the  new  masonry 
inside  the  old,  and  in  the  majority  of  cases  I  think  it  is  safe.  We 
must,  however,  be  sure  of  our  foundation.  First-class  masonry  will 
stand  almost  anything  from  water  except  undermining.  Piles  siiould 
be  nsed  wherever  they  can  be  driven.  In  a  rapid  stream  with  a  rocky 
bottom,  where  it  is  impossible  to  drive  piles,  paved  as  many  are  in 
New  England  with  rocks  and  boulders  of  all  sizes  tightly  packed  by 
the  water,  I  think  it  safer  to  build  on  these  packed  stones  without 
disturbing  them  rather  than  to  excavate  for  the  purpose  of  starting 
the  wall  below  the  river  bed.  Of  course  we  must  remove  the  loose 
stone  and  get  a  fairly  level  bed,  but  if  we  excavate  to  any  depth  we 
are  bound  to  loosen  the  naturally-packed  stones  immediately  in  front 
of  our  new  work  and  to  leave  a  furrow  of  loose  filling  at  this  vital 
point.  If  we  have  no  serious  freshets  for  two  or  three  years,  the 
stream  may  repack  this  furrow  in  an  unscourable  manner,  but  if  a 
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severe  flood  occurs  the  season  following  the  reconstruction,  there  is 
great  probability  that  the  water  will  find  tlie  soft  spot  and  make  an 
excavation  that  will  cause  chagrin  to  all  parties  interested. 

**This  digression  on  foundations  is  somewhat  off  the  question,  but 
the  spectacle  of  a  piece  of  first-class  masonry  undermined  and  ruined 
within  twelve  months  of  its  completion  has  taught  me  that  the  charac- 
ter of  the  stream  bed  is  as  much  a  function  of  the  waterway  required 
as  the  span  of  the  structure,  and  that  the  ground  in  front  of  the  abut- 
ment needs  as  critical  attention  as  that  under  it. 

**  No  fixed  rule  depending  on  the  acreage  drained  and  the  annual 
rainfall  can  be  safely  used  in  all  parts  of  the  country  alike  for  deter- 
mining the  proper  size  of  waterways.  The  judgment  of  a  man  ac- 
quainted with  the  region  and  the  character  of  the  ground  should  be 
obtained,  but  if  the  duty  of  designing  the  opening  falls  to  a  man  not 
equipped  with  this  knowledge,  his  only  safe  course  is  to  leave  open- 
ings surely  large  enough." 

EXTRACTS  FROM  LETTERS  RECEIVED  BY  THE  COMMITTEE. 

Mr.  E.  T.  D.- Myers,  president,  Richmond,  Fredericksburg  &  Poto- 
mac R.  R.,  Richmond,  V a.,  author  of  *' Myers'  Empirical  Formula  for 
Area  of  Waterways,"  kindly  forwarded,  on  August  3,  1897,  the  fol- 
lowing remarks  to  the  committe : 

**  The  committee's  circular  (see  Sec.  4)  renders  it  unnecessary  to  say 
anything  more  on  the  subject  of  the  formula  suggested  by  me  a  good 
many  vears  ago,  than  that  the  coefficient  should  be  derived  from 
careful  and  judicious  gaugings  at  characteristic  points  within  the 
region  under  treatment,  and  applied  by  a  libei*al  hand.  Upon  a  line 
already  constructed  and  cared  for  by  an  intelligent  engineer,  no 
formula  can  furnish  so  safe  a  guide  or  should  take  precedence  of  his 
own  observation  and  experience;  but  neither  with  a  formula,  however 
wisely  constructed,  nor  with  information  based  upon  the  most  careful 
observations  over  the  period  of  a  generation,  can  we  be  assured  that 
we  have  provided,  so  far  as  area  goes,  sufficiently  against  cataclysms, 
Ai^ainst  wliich  it  might  be  assumed  that  it  is  impossible  to  guard. 
While  to  a  certain  extent  such  an  assumption  may  be  warranted,  it 
must  be  remembered  that  great  lines  of  aqueduct  to  large  cities  must 
be  proof  against  the  extremest  conditions  to  which  they  are  subject; 
and  yet  many  of  these  aqueducts  are  exposed  to  the  vicissitudes  of  the 
weather  equally  w^itli  works  like  railways  and  canals  of  navigation.  A 
*  washout'  on  a  railway  or  a  *  break  ^  in  a  canal  is  a  serious  matter,  but 
insignificant,  of  course,  when  compared  with  a  *  water  famine.' 

**  I  think  the  engineers  of  aqueducts  have,  to  a  marvelous  degree, 
succeeded  in  so  constructing  them  as  to  be  safe  a«rainst  interruptions 
from  flood.  Of  course  great  care  is  bestowed  upon  the  dimensions  of 
their  drainage  works,  and  that  which  under  ordinary  circumstances 
might  be  considered  extravagant,  is  in  their  case  justifiable.  Yet  I 
am  not  satisfied  that  it  is  to  this  cause  alone,  or  even  to  this  cause 
chiefly,  that  their  success  is  due.  I  am  persuaded  that  it  is  rather  in 
the  superior  construction,  the  infinite  painstaking  to  insure  the  safety 
of  a  culvert  when  it  ceases  to  be  a  mere  covered  channel  and  becomes 
a  pipe  discharging  under  pressure.  When  this  takes  place,  the  ordi- 
nary culvert  is  too  apt  to  fail  to.  do  its  duty.  Between  the  hastily  con- 
structed dry  stone  box  and  the  thoroughly-built  concrete,  brick,  or 
stone  culvert,  there  is  room  for  a  legion  of  catastrophes.  I  am  not 
prepared  to  argue  that  the  construction  of  the  less  important  works 
of  the  railway  should  rank  either  in  execution  or  cost  with  those  of 


97 

the  Croton,  or  the  Washiugton,  or  the  Baltimore  aqueducts,  for  in- 
stance, but  1  am  nevertheless  of  the  opinion  that  it  )s  more  often  the 
crude  method  of  construction  than  the  underestimation  of  the  area  of 
the  waterway  that  f^ives  us  trouble  on  the  railroads.  When  a  railway 
embankment  is  called  upon  to  act  as  a  dam,  as  it  may  be  in  great 
floods,  it  should  possess  the  qualities  of  a  dam,  and  the  outlet  from 
the  piled-up  waters  above  it  should  possess  the  same  integrity  as  the 
drainage  culvert  of  a  reservoir.  Its  foundations  should  be  as  secure, 
its  masonry  as  impervious,  the  embankment  immediately  surrounding 
it  as  free  of  voids,  the  inlets  and  outlets  as  carefully  protected  from 
abrasion. 

**Of  course  many  pages  have  been  and  might  be  written  as  to  the 
manner  of  securing  such  an  end.  Having  had  some  experience  both 
on  railways  and  aqueducts,  I  have  decided  opinions  on  the  subject  of 
the  masonry  constructions  on  each,  but  I  am  warned  to  embody  my 
views  briefly  in  connection  with  the  committee^s  report,  and  you  will 
no  doubt  thank  me  for  refraining  from  further  elaboration." 

Mr.  Clemens  Herschel,  engineer,  water  department,  Lehigh  Valley 
R.  R.,  No.  2  Wall  Street,  New  York,  N.  Y.,  has  kindly  contributed  the 
following  information: 

**  I  have  read  the  committee  circular  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings,  with  a  great  deal  of  inter- 
est. There  is  very  little  that  I  can  add  to  the  remarks  of  the  able  and 
careful  men,  printed  in  the  committee  circular.  One  case  I  remember 
in  Massachusetts,  in  which  a  railroad  was  condemned  to  pay  some 
$95,000  damages,  caused  by  a  simple  box  culvert,  some  three  feet 
square,  connecting  two  ponds.  The  consequence  was,  that  on  ac- 
count of  the  small  velocity  ordinarily  obtaining  through  this  culvert, 
it  gradually,  in  the  course  of  some  thirty  years,  filled  up;  being  out 
of  sight,  submerged,  it  was  out  of  mind;  so  that  one  fine  day,  when, 
.  on  account  of  melting  snow,  there  was  a  very  large  inflow  of  water 
into  the  upper  pond,  tlie  culvert  was  too  small  to  maintain  the  level  of 
the  two  ponds  at  practically  the  same  height.  As  a  still  further  con- 
sequence, the  up-stream  pond  rose  so  rapidly  that  it  overtopped  a 
small  subsidiary  dam  of  the  upper  pond  a  mile  or  more  up  stream 
from  the  culvert,  and  caused  a  washout  through  the  natural  hills, 
something  like  seventy  or  eighty  feet  deep.  This  happened  near 
f-linton,  Mass.,  early  in  the  *70's,  on  the  road  running  from  Clinton  to 
Worcester.  The  moral  is,  that  submerged  culverts  are  bad  things,  as 
they  are  out  of  sight  and  out  of  mind,  and  are  liable  to  silt  up  in 
course  of  time. 

**I  had  to  go  all  the  way  to  Russia  to  learn  a  cheap  way  of  prevent- 
ing culverts  from  clogging  up  with  drift-ice  and  driftwood.  This  is 
done  by  driving  a  row  of  small  piles  in  a  semicircle  up  stream  from 
the  up-stream  end  of  the  culvert,  using  a  radius  of  about  twice  the 
width  of  the  culvert,  and  with  intervals  between  the  piles  of  about  ten 
inches  or  a  foot.  This  makes  a  coarse  kind  of  a  rack  in  a  semicircle 
up  stream  from  the  culvert,  which  neither  ice  nor  driftwood  in  any 
harmful  quantity  is  liable  to  pass  by,  going  through  or  over." 

W.  M.  Noon,  Duluth,  South  Shore  &  Atlantic  Railway,  Marquette, 
Mich. : 

**I  watch  from  year  to  year,  and  note  the  flow  of  water  during 
freshets." 
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W.  ().  Eggleston,  Cliicago  &  Erie  H.  K.,  Iluutingtun,  luil.: 

**My  experience  is  to  watch  the  streams  and  rivers  at  their  highest 
flood.'  This  you  can  see  nearly  every  year,  and,  by  asking  some  old 
resident,  an  idea  can  be  formecl  of  size  of  opening  required,  of  course 
allowing  some  for  excessive  floods.  This  has  beeii  my  experience,  and 
my  judgment  in  this  matter  has  never  failed  yet/' 

N.  W.  Thompson,  Pennsylvania  Company,  Fort  Wayne,  Ind. : 

"It  has  been  our  custom  to  rely  upon  observation  of  the  conditions 
at  each  particular  point  for  determining  the  size  of  opening  required. 
In  case  of  doubt,  or  in  the  construction  of  new  lines,  we  usually  em- 
ploy methods  given  by  *  Trautwine's  Engineers'  Pocket  Book.'  *' 

C.  C.  Mallard,  Southern  Pacific  Railway,  Algiers,  La.  : 

**  In  this  part  of  the  country,  except  in  cases  where  the  levees  break 
and  we  have  to  ])rovide  for  floods  from  the  Mississippi,  the  subject  is 
one  which  botliers  us  but  very  little.  The  streams  we  cross  have 
little  or  no  current,  and  in  providing  openings  for  the  plantations  we 
know  that  if  they  are  a  trifle  larger  than  their  drainage  ditches  and 
canals  there  can  be  no  trouble.'* 

William  Carmichael,  Union  Pacific  li.  R.,  Junction  City,  Kan.: 

**  It  is  my  opinion,  that  the  only  safe  way  to  determine  the  size  and 
capacity  of  waterways,  is  to  look  the  ground  over  carefully  and  ascer- 
tain the  possible  number  of  acres  of  land  the  opening  will  have  to 
drain.  The  nature  of  the  soil  should  also  be  taken  into  consideration. 
If  the  opening  is  located  where  the  soil  would  not  take  up  any  of  the 
rainfall,  the  opening  would  necessarily  have  to  be  larger.  I  think 
where  this  plan  is  followed,  and  the  parties  do  not  figure  too  closely 
on  the  amount  of  rainfall,  that  the  size  of  the  opening  can  be  easily 
gotten  at.  If  one  is  in  doubt  as  to  the  size  of  the  opening,  he  should 
always  give  the  opening  the  benefit  of  the  doubt.  The  cost  of  build- 
ing the  opening  lar^e  enough  is  very  little,  Ci)nipared  with  the  cost  of 
washouts  and  a  possible  wreck.'* 

M.  F.  Potter,  (Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway, 
Franklin,  O.  : 

"Mr.  Wm.  Carmichael's  report  on  the  subject,  is,  in  my  judgment, 
as  good  a  method  as  one  can  adopt  in  determining  the  size  of  opening 
required  for  waterways.  Different  localities,  of  course,  require  differ- 
ent calculations;  but  the  method  mentioned,  together  with  a  little 
common  sense,  will  accomplish,  I  think,  what  is  required,  as  near  as 
any  calculation  that  can  be  made.  It  is  the  method  I  have  used  for 
over  twenty  years,  and  have  always  had  good  success." 

E.  F.  Reynolds,  Chicago «&  Northwestern  Railway,  Ashland,  Wis.: 

"The  question  of  sufficient  waterway  is  a  hard  one  to  solve,  and 
under  most  favorable  conditions  is  nothing  but  guesswork  on  the 
part  of  Superintendent  of  Bridges  and  Buildings,  as  we  do  not  have 
the  proper  instruments  to  thoroughly  sui*vey  the  thoroughfares  and 
sometimes  we  have  to  put  in  openings  very  quickly.  I  can  only  say 
that  I  would  surely  compute  the  amount  of  water  that  has  to  my 
knowledge  passed  through,  and  would  of  course  take  into  considera- 
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tion  any  information  I  might  gather  from-  responsible  parties;  also 
would  take  into  consideration  in  a  timbered  country  the  fact  that 
there  would  be  an  increase  of  water  after  timber  is  cut  off.  I  would 
then  make  my  opening  at  least  to  can*y  twice  the  amount  of  water 
computed,  taking  everything  into  consideration.'' 

S.  F.  Patterson,  Boston  &  Maine  R.  R.,  Concord,  N.  H. : 

**  A  good  way  in  building  new  is  to  consult  the  people  living  in  the 
vicinity,  look  up  high- water  marks,  etc. ;  and  in  case  of  old  structures, 
watch  them  and  see  if  the  openings  carry  off  the  water  all  right,  and 
if  not,  enlarge  them." 

W.  B.  Yerance,  West  Shore  R.  R.,  Weehawken,  N.  J.: 

**  Generally  speaking,  I  would  not  depart  from  my  more  expensive 
yet  economical  practice  of  *  providing  sufficient.*  In  the  solution  of 
this  problem,  as  in  many  others,  there  is  but  one  side  on  which  a 
mistake  may  be  made—avoid  all  possibility  of  a  mistake.  It  is  much 
cheaper  in  the  long  run  to  deciae  upon  the  48-inch  pipe  when  the 
question  seems  to  be  as  between  that  size  and  a  30-inch — though  the 
subsequent  cost  of  repairing  the  bank  may  be  hidden  in  the  labor  ac- 
count and  not  observed  by  the  officers  authorizing  all  expenditures.  I 
do  not  consider  it  is  possible  to  formulate  any  general  rule  that  will 
satisfactorily  cover  all  cases.  I  believe,  with  Mr.  N.  W.  Thompson, 
that  each  case  must  be  treated  in  the  light  of  its  own  conditions.*' 

H.  L.  Fry,  Cape  Fear  &  Yadkin  Valley  Railway,  Greensborough, 
N.  C: 

**  We  determine  the  size  of  openings  by  careful  examination  of  the 
country  to  be  drained,  and  by  accurate  measurement  of  tlood  area  of 
streams." 

George  W.  Andrews,  Baltimore  &  Ohio  Railroad,  Wilmington,  Del.: 

*'I  do  not  believe  any  empirical  method  or  formula  can  be  success- 
fully adopted  for  determining  size  of  small  waterways,  as  we  seldom 
find  two  precisely  the  same.  In  my  judgment,  the  best  method  is  to 
make  a  careful  survey  of  the  property  to  be  drained,  number  of  acres, 
and  condition  of  soil;  then  put  in  pipe  or  box  culvert  sufficiently  large 
to  carry  off  the  natural  drainage,  with  a  margin  of  safety  for  heavy 
rainfall." 

J.  n.  Markley,  Toledo,  Peoria  &  Western  Railway,  Peoria,  III. : 

"  I  have  piped  for  my  company  281  bridges  with  pipe  ranaring  from 
20  inches  up  to  7  feet.  Out  of  this  number  of  bridges  piped  I  under- 
estimated but  two.  I  estimated  the  capacity  of  the  pipe  wanted  by 
personal  observation.  I  always  make  it  a  point  to  get  over  the  line 
as  soon  as  possible  after  very  heavy  freshets.  I  often  can  estimate 
the  size  wanted  by  an  old  opening  in  a  public  road  either  above  or 
below  the  bridge  in  question.  Surveying  the  drainage  area  is  no 
doubt  a  good  way  to  get  at  the  capacity  of  the  outlet.  This,  I  claim, 
cannot  be  done  unless  the  engineer  is  thoroughly  acquainted  with  the 
soil.  For  instance,  on  the  line  of  this  road  there  is  a  tract  of  seventy- 
five  acres  that  drains  towards  the  road  with  no  outlet.  Two  miles 
west  of  this  the  same  number  of  acres  require  a  4-foot  pipe  to  carry 
the  water." 
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A.  .Siiane.  Clevelaod,  CiDciooati,  Chicago  ^  St.  Loois  Railwaj, 
Lafayette,  lod.: 

^*  Id  reply  t/>  tlie  question,  '  How  to  delermiDe  size  of  waterways  * 
I  am  tempted  to  assert  that  it  is  largely  conjectural.  One  may,  how- 
ever, arrive  at  something  near  tlie  size  of  an  opening  necessary,  if  be 
be  familiar  with  the  locality,  and  by  taking  a  surrey  of  the  area 
drained,  considering  the  chorography  and  the  average  i-ainfall,  the 
rapifiity  with  which  the  water  may  come  t(»gether,  and  tlie  volume 
wlien  assembled  to  be  provided  for;  that  it  is  necessary  for  one  to  lie 
familiar  with  the  locality,  is  show^n  by  a  comparison  of  rainfall  in  dif- 
ferent sections,  for  instance,  for  the  year  ending  August  81,  ISSM,  tlie 
average  was  In  Maine  from  42. 1  to  5o.  1 ;  in  New  Hampshire  it  was  41.9; 
in  Vermont  it  was  but  28.8,  and  in  Connecticut  it  was  from  49  to  50. 
In  Pennsylvania,  Ohio,  and  Virginia,  there  was  not  a  great  deal  of 
difference,  ranging  from  31  to  52,  but  in  Iowa  the  average  was  from 
36.4  to  37.3,  while  in  Kansas  it  was,  in  some  sections,  but  20,  the 
general  average  being  but  36  inches  in  the  United  States.  At  Port 
8aid  the  rainfall  for  the  same  year  was  but  two  inches,  while  at 
Chlrpongee  it  was  610. 

^'Although  we  have  reliable  data  of  rainfall  in  the  past,  they  give 
us  no  definito  knowledge  of  possible  ones  of  the  future.  When  we 
consider  the  disturbing  effects  of  the  works  of  progressive  science 
upon  tlie  laws  of  nature,  causing  storms  to  be  more  local  than  gen- 
eral, and  the  facility  with  which  water  may  pass  oif,  owing  to  improve- 
ment constantly  being  made,  it  seems  imp<^sible  for  one  to  compute, 
with  any  degree  of  certainty,  the  volume  or  velocity  with  which  water 
may  rtass  away.  But,  sliould  one  be  able  to  calculate  the  maximum 
of  quantity  and  the  minimum  of  time,  and  then  determine  upon  the 
size  of  an  opening  required, .there  are  other  things;  for  instance,  a 
waterway  maybe  obstructed,' a  thing  liable  to  occur  at  any  time,  and 
over  which  one  has  no  control,  having  no  jurisdiction  over  territory 
drained,  and  being  unable  to  prevent  the  accumulation  of  debris. 
For  this  reason,  I  think  the  greatest  care  should  be  taken  in  putting 
in  small  openings,  such  as  tile,  pipe  or  box  culverts,  and  judgment 
used  as  to  whether  they  be  adapted  at  all  in  some  sections  of  the  coun- 
try. For,  if  a  considerable  area  is  to  be  drained,  and  the  land  be 
rolling,  it  is  questionable  whether  such  waterway  be  used  at  all, 
for  one  can  have  no  ansurance  that  it  will  not  make  trouble  at  some 
time.  I  think  it  well,  in  constructing  a  road  or  putting  in  a  new  open- 
ing, to  be  sure  to  get  it  large  enough,  and  let  time  and  experience 
determine  whether  it  may  be  reduced  without  endangering  the  road- 
bed and  damaging  property  above  and  adjacent  to  the  railroad  by 
backing  up  the  water,  and  overflowing  the  land,  or  perhaps  changing 
its  coui-Re.  There  seems  to  be  a  tendency  toward  an  inaiscriminate 
use  of  pipe  culverts,  thus  jeopardizing  the  safety  of  trains,  as  was  evi- 
denced recently  by  several  such  openings  either  being  washed  out,  or 
the  road-bed  in  the  immediate  vicinity  being  damaged.*' 
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V.  Designs  for  Ice-Houses. 

REPORT  OF  COMMITTEE. 

To  the  Officers  and  Members  of  the  Association  qf  Railway  Superintend- 
ents of  Bridges  and  BuilUings, 

Gentlemek: — Your  committee  appointed  to  report  on  the  subject, 
'*  Designs  for  Ice-houses/'  feel  that  their  work  would  be  but  begun 
were  we  to  present  as  our  report  merely  a  collation  of  designs  showing 
ice-houses,  either  proposed  or  constructed.  We  therefore  beg  your 
indulgence  in  a  rather  fuller  discussion  of  the  subject  than  the  mere 
title  of  this  report  would  suggest. 

As  the  necessity  for  one  or  more  ice-houses  for  railroad  purposes 
presupposes  the  use  of  ice  by  the  carrier,  it  seems  desirable  at  the 
very  outset  to  give  some  consideration  to  the  question  from  the  stand- 
t»oint  of  the  traffic  and  transportation  departments.  Let  us  consider, 
therefore,  (1)  for  what  purposes,  in  what  quantities,  and  where  ice  is 
needed;  (2)  how  it  is  proposed  to  obtain  it,  and  how  delivered  to  the 
house;  ana  (8)  how  distributed  to  meet  the  needs.  This  information 
must  be  given  in  order  that  the  subsequent  designs  shall  meet,  as 
nearly  as  possible,  the  requirements,  without  necessitating  too  great 
an  outlay,  and  permit  of  liandling  the  ice  at  the  lowest  possible  cost 
for  labor,  and  the  smallest  percentage  of  waste  or  loss. 

The  ice  may  be  used  in  refrigerator  and  dinint^  car  service,  station, 
office,  and  coach  water  coolers,  and  station  and  coach  urinals;  the 
quantities  of  ice  used  for  each  purpose  vary  widely  on  different  roads. 
The  point  or  points  where  the  ice  is  needed  is  determined  by  the 
transportation  and  traffic  departments,  usually  to  best  serve  the  needs 
of  the  refrigerator  car  service. 

The  supply  may  be  obtained  by  manufacture,  by  cutting  from  ponds, 
etc.,  in  season,  and  storing  the  entire  year's  supply,  or  from  con- 
tractors as  needed.  It  may  be  brought  to  the  storehouse  on  endless 
belt,  wagons,  cars,  or  boats. 

The  distribution  is  usually  made  from  large  or  main  storage  houses 
by  periodical  shipments  in  box  or  refrigerator  cars,  to  points  of  minor 
distribution — infrequently  in  baggage-cars  of  passenger  trains,  though 
in  the  latter  case,  of  course,  with  much  loss. 

The  location  of  the  ice-house  is  practically  independent  of  the  lo- 
cation of  the  proposed  source  of  supply;  the  need  of  a  large  storage 
house  becomes  apparent  only  when  the  use  of  natural  ice  in  considera- 
ble quantities  is  contemplated,  and  at  the  time  the  crop  is  harvested 
the  temperature  (in  the  central  and  northern  parts  of  the  country) 
will  be  so  low  that  the  ice  can  be  hauled  long  distances,  if  necessary, 
with  slight  loss,  the  main  part  of  which  will  be  from  breakage  of  the 
cakes. 

But  your  committee  feels  that  attention  has  not  been  sufficiently  di- 
rected to  the  manufacture  of  its  own  ice  by  the  road  needing  a  sup- 
ply. While  on  Southern  roads  especially  such  a  proposition  would  in 
many  cases  be  most  forcibly  presented  by  the  traffic  department  in 
the  light  of  the  influence  of  a  sufficient  supply  of  ice  in  controlling,  or 
even  handling  the  dressed  meat,  dairy  and  fruit  trade,  it  still  devolves 
upon  the  engineer  to  prepare  estimates  of  cost  as  between  the  two 
plans. 

The  cost  of  the  natural  ice  supplied  will  vary  so  much  in  different 
localities  that  it  is  impossible  to  take  any  figure  as  an  average  cost  to 
cover  the  case  generally.  Where  in  one  case  it  may  be  50  cents  per 
ton  put  in  the  house,  in  another  house  on  the  same  road  the  cost  may 
run  up  to  $1.25  or  more  in  the  house,  and  that  although  the  different 
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contracts  were  all  placed  at  the  same  time,  prior  to  or  during  tlie 
winter  season.  At  other  times  of  the  year,  of  course,  prices  run  much 
higher.  Until  the  stock  is  actually  housed  there  is  in  this  latitude 
much  cause  for  worry  whether  a  full  supply  can  be  secured  at  any 
reasonable  price.  The  demand  for  ice  varies  much  as  between  differ- 
ent years,  the  main  causes  therefor  being  differences  in  severity  of 
seasons  and  iiuctuations  in  volume  of  refrigerator-car  business  handled. 
Of  course,  a  full  supply  must  be  stored  during  the  cold  season,  but  in 
the  event  of  but  little  ice  being  used  during  the  ensuing  year,  a  heavy 
loss  is  entailed.  The  shrinkage  of  such  a  stock  we  have  known  to 
amount  to  about  55  per  cent  of  the  total. 

With  the  manufacture  of  its  own  ice  the  road  is  independent  of  the 
season,  can  control  the  output  to  suit  the  requirements,  secure  an 
article  sanitarily  pure  and  avoid  the  expense  of  large  storage  houses, 
keeping  only  sufficient  on  storage  to  be  prepared  for  emergency  calls. 
We  deem  this  question  of  the  manufacture  of  ice  by  the  road  of  suffi- 
cient importance  to  warrant  the  submission  herewitli  of  a  plan,  speci- 
fications and  estimate  for  a  25-ton  and  50-ton  plant  under  the  con- 
ditions to  be  met  in  New  York  city  (see  Appendix  1).  These  figures 
of  cost  include  the  plant  complete  (except  the  land  on  which  it  stands) 
including  stoi*age  rooms  of  each  250  and  500  tons  capacity  respectively 
and  refrigerating  apparatus  for  keeping  the  ice  in  these  rooms.  Thia 
estimate  is  for  a  plant  of  the  absorption  type,  but  no  discrimination  ia 
intended  as  against  the  compression  system;  each  has  its  field  of 
greater  usefulness  and  higher  efficiency.  The  main  point  to  which  we 
wish  to  call  attention  is  the  cost  per  ton  of  the  ice  as  shown;  this  cost 
includes  all  items  except  water.  Of  coupse  such  an  installation  would 
be  even  more  profitable  to  operate  where  as  a  side  issue  refrigerating 
effort  could  be  supplied  to  cold  storage  rooms  such  as  certain  roads 
now  operate.  One  large  road  running  out  of  New  York  has  now  in 
operation  a  50- ton  ice-making  machine  (compression  type)  which  with 
slack  coal  at  60c.  per  ton  and  common  labor  at  12c.  per  hour  will,  when 
running  at  full  capacity,  turn  out  the  ice  at  a  cost  for  operation  of 
between  50c.  and  55c.  per  ton.  • 

Although  the  showing  made  by  refrigerating  plants  is  attractive,  we 
shall  assume  in  our  further  discussion  the  use  of  natural  ice  by  the 
carrier,  as  that  is  the  moie  commonly  used. 

There  are  relatively  very  few  points  where  a  small  ice-house  is 
needed.  For  general  station  purposes  a  plentiful  supply  of  good  water 
is  necessary;  this  is  secured  in  small  outlying  towns  and  villages  by 
either  a  pump  or  well  at  the  station  or  from  the  local  water  system; 
here  ice  for  station  water-coolers  is  not  needed,  and  for  sanitary  pur- 
poses in  the  toilet  rooms  some  such  agent  as  chloride  of  lime  answers 
better  than  ice.  Where  the  size  and  importance  of  the  town  demands 
the  use  of  ice  it  may  be  found  cheaper  to  procure  this  small  supply 
from  local  dealers  as  needed ;  but  should  several  such  places  be  groupea 
together  on  the  line  it  may  be  found  desirable  to  locate  at  one  of  tliese 
points  a  small  house;  this  will  certainly  be  the  case  if  local  passenger 
trains  are  started  from  that  point,  as  ice  in  coach  water-coolers  is, 
during  tlie  summer  seastm  especially,  practically  necessary,  and  in 
coach  urinals  is  highly  desirable.  It  almost  goes  without  saying  that 
an  ice-house  should  be  located  at  or  adjacent  to  each  division  terminal. 
Such  a  house  should  be  built  on  the  same  design  as  the  larger  houses, 
with  dimensions  so  altered  as  to  meet  the  requirements  of  that  par- 
ticular locality. 

Ice-houses  for  storing  ice  to  be  used -for  special  purposes,  such  aa 
icing  refrigerator  cars,  are  built  according  to  the  standard  design,  but 
are  further  equipped  with  special  appliances  for  handling  ice,  breaking 
and  carrying  it,  and  mixing  with  salt.     Where  the  ice  is  to  be  used  for 
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but  tlie  8iD(2:Ie  purpose,  machinery  for  its  handlinp^  may  be  introduced 
which  will  prove,  if  properly  designed  and  adapted  to  the  needs,  highly 
economical. 
In  all  ice-house  construction  the  most  important  consideration  is  the 

Insulation. — The  ideal  ice-house  is  simply  a  storage  chamber  abso- 
lutely protected  on  all  sides  against  the  absorption  of  external  heat 
and  supplied  with  well-designed  drains  for  the  prompt  removal  of  all 
water  resulting  from  the  little  melting  that  in  spite  of  all  practicable 
precautions  will  occur.  Heat  travels  or  is  conveyed  by  radiation,  con- 
duction and  convection.  For  the  purposes  of  this  discussion  the  out- 
side of  the  building  and  the  ground  (however  themselves  heated)  may 
be  assumed  to  be  the  source  of  tlie  heat  against  which  it  is  desired  to 
insulate  the  storage  chamber.  Experiment  has  shown  that  cells  or 
small  chambers  of  dry,  dead  air  form  the  best  insulator.  In  the  pro- 
portioning of  these  air-spaces  two  facts  must  be  borne  in  mind,  (1)  the 
intensity  of  radiant  heat  varies  inversely  as  the  square  of  the  distance 
from  the  source  and  (2)  soon  as  a  current,  however  slight,  of  air  is 
formed  in  any  air-space,  heat  is  carried  by  convection  around  in  that 
chamber.  Of  course  two  air-spaces  are  more  effective  than  one,  and 
three  more  than  two,  but  there  is  an  economic  maximum  dependent  on 
the  circumstances  of  each  case. 

Material  of  Construction. — Wood  is  best  adapted  for  use  in 
buildings  of  this  character,  being  of  itself  a  non-conductor  of  heat,  and 
not  retaining  the  heat  as  does  either  natural  or  artificial  stone,  it  per- 
mits th«  cheapest  and  at  the  same  time  the  most  efficient  construction. 
In  some  municipalities  certain  regulations  have  been  established  gov- 
erning the  construction  of  all  buildings  within  the  '*fire  limits''  and 
such  laws  usually  are  directed  first  to  the  materials  of  construction; 
at  such  a  point  it  will  be  well  to  consider  the  advisability  of  locating 
the  proposed  ice-house  beyond  these  fire  limits  to  conserve  the  use  of 
wood  in  the  construction. 

Plan. — All  ice-houses  should  be  built  in  sections,  the  size  of  section 
being  governed  by  the  quantity  of  ice  used;  in  some  cases  it  is  ad- 
visable to  construct  across  each  section  lateral  partitions  which  will 
still  further  reduce  the  amount  of  ice  exposed  to  contact  with  the 
outer  air  while  part  of  the  stock  is  being  removed.  The  building 
should  stand  with  the  gable  end  of  the  sections  to  the  track,  the  doors 
then  coming  in  the  ends  of  the  sections.  At  the  centre  of  each  section 
and  at  about  the  level  of  the  first  door  should  bo  placed  a  platfoi*m, 
say  6x10  feet. 

Proportions. — Assuming  that  a  cubic  foot  of  ice  weighs  57.2  lbs., 
a  ton  of  solid  ice  would  occupy  about  >S5  cubic  feet.  Some  years  since, 
40  cubic  feet  were  considered  ample  in  which  to  st^re  a  ton  of  ice  cut 
in  such  sized  cakes  as  are  usually  stored,  but  that  allowance  has  beeii 
increased  to  45  and  even  50  cubic  feet.  In  storing  ice,  good  practice 
requires  each  cake  to  be  stood  on  edge,  leaving  at  least  an  inch  air- 
space'on  four  sides  of  the  cakes.  Ice  less  than  10  inches  in  thickness, 
or  not  perfectly  solid,  it  does  not  usually  pay  to  store;  the  thicker  it 
is  the  better,  but  the  cakes  in  any  one  layer  should  be  all  of  the  same 
ilimensions  to  secure  the  best  results.  The  layers  should  be  crossed. 
The  practice  of  laying  each  cake  on  tlie  fiat  and  as  close  as  possible  to 
those  adjacent  and  filling  all  interstices  with  finely-broken  ice  is  to  be 
condemned — it  costs  more  for  labor,  the  wastage  is  greater  than  in  the 
method  before  described,  and  when  the  ice  is  to  be  taken  out,  it  is 
difficult  to  get  good,  merchantable  cakes. 

No  covering  should  be  placed  on  the  ice  after  it  is  in  place  in  the 
house;  an  inorganic  substance,  such  as  asbestos,  would  make  the  ice 
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dirty  and  be  too  expensive  to  use;  any  oi^ganic  matter,  bucIi  as  that 
generally  employed — hay  or  sawdust — not  only  dirties  tlie  ice,  but. 
being  dampened  by  the  melting,  soon  begins  to  rot,  decompose,  and 
become  foul.  For  this  reason,  the  use  of  any  organic  matter  between 
walls  is  to  be  deprecated.  The  use  of  short-fibre  asbestos  in  the  outer 
air-space  (see  section)  has  been  suggested,  but  not  to  our  knowledge 
tried;  however,  at  a  weight  of  12  lbs.,  per  cubic  foot  and  at  a  cost  of  $16 
per  ton  in  car-load  lots.  f.  o.  b.  New  York,  the  expense  is  practically 
prohibitoi*y.  This  asbestos,  if  used  loosely,  as  it  should  be  if  at  all, 
settles  after  being  wet,  and  though  it  still  retains  its  spon^  chai'acter, 
is  reduced  in  volume,  leaving  the  upper  portion  of  its  confining  cham- 
ber empty. 

Site. — While  little  scope  is  usually  given  in  the  selection  of  a  site, 
there  are  certain  precautions  to  be  taken  in  order  to  secure  a  good 
bed.  If  the  site  chosen  be  on  a  little  rise  above  the  adjacent  ground 
level,  surface  drainage  will  give  no  trouble;  otherwise,  provision  for 
it,  as  well  as  for  the  water  from  the  melting  ice,  must  be  made. 

Preparation  for  the  Bed. — Assuming  the  ground  to  be  good, 
the  excavation  below  frost-line  is  made  for  the  house  foundations,  and 
about  two  feet  in  depth  inside  the  foundati<m  for  the  reception  of  the 
bed.  If  the  digging  shows  a  clay  soil,  drains  should  be  provided  to 
carry  off  the  water  from  the  ice,  and  these  drains  should  be  air- 
trapped. 

Cinders  or  gravel  should  then  be  placed  in  the  excavation,  as  a  bed 
whose  top  should  be  raised  slightly  above  the  surrounding  ground 
level  and  inclined  with  an  easy  and  gradual  slope  to  the  centre.  On 
this  bed,  before  ice  is  stored,  rough  hemlock  plank  should  be  laid 
with,  say  two-inch  spacing  to  keep  the  ice  off  the  bed  itself,  yet  per- 
mit the  water  to  pass  throujjh  readily.  A  good  concrete  floor,  well 
drained  from  the  centre,  would  make  a  better  job  and  be  more  satis- 
factory, but  its  cost  precludes  its  general  use  in  construction  of  this 
class. 

Foundations. — The  foundations,  also,  whether  of  wood,  brick,  or 
stone,  should  contain  an  air-space  as  a  further  insulation;  heat  may 
reach  tiie  storage  chamber  as  well  under  as  through  tlie  walls;  in 
some  cases  this,  we  know,  is  the  case. 

CoNSTKiTCTiox. — It  is  Claimed  by  some  that  the  side  walls  should  be 
constructud  witli  a  batter,  but  your  committee  do  not  approve  this 
idea;  the  idea  is  evidently  to  relieve  the  side  walls  of  any  pressure 
that  may  be  brought  upon  them  by  the  spreading  of  the  mass  of  ice 
as  it  melts,  but  if  the  slightest  care  has  been  exercised  in  the  storing 
of  the  stock,  that  condition  will  not  be  found  to  exist,  especially  as 
the  ice  naturally  melts  most  on  the  outside  of  the  mass;  at  any  rate, 
in  order  to  be  effective,  assuming  such  a  condition  to  exist,  the  batter 
would  have  to  be  increased  over  any  we  have  yet  heard  proposed. 

If  considered  necessary,  to  resist  wind  pressure,  etc.,  the  sills  may 
be  tied  to  the  foundation.  They  should,  on  a  brick  or  stone  founda- 
tion, be  laid  in  a  lime  mortar  in  any  event.  The  sketches  shown  here- 
with illustrate  the  recommended  construction.  Th6  sheathing,  with 
the  exception  of  the  outside,  may  be  rough.  While  there  will  be 
three  oxti*a  courses  of  this  rough  sheathing  over  what  is  usually  found, 
tlie  lumber  is  cheap  and  the  results  obtainable  will  fully  warrant  the 
slisrht  increase  in  c«>st. 

The  paper  used  should  be  saturated  (not  painted  or  coated)  and  laid 
with  laps  to  the  centre  of  the  sheet,  virtually  giving,  then,  two  thick- 
nesses of  the  paper  in  each  lining;.  The  sheets*  should  be  well  ce- 
mented together,  and  the  paper  tacked  securely  to  the  sheathing.    A 
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paper  similar  in  character  to  the  ** Giant"  of  the  Standard  Paint  Co. 
is  recommended,  which  running:,  say  80  to  85  lbs.  per  roll  of  36  inches 
width  and  containing  1,000  square  feet,  will  cost  about  $6.25  per  roll  in 
place,  including  cement  and  tacks.  Witli  this  paper,  should  be  used 
a  cement  similar  to  that  used  for  roofing  purposes,  which  must  be 
llexible  (not  brittle),  strong,  inodorous,  and  lasting.  The  job,  when 
properly  done,  will  make  each  space  air-  and  water-tight.  The  con- 
struction here  recommended  is  the  best  practice  of  commercial  cold- 
storage  houses,  only  bo  modified  as  to  be  cheap  to  construct,  while 
yet  retaining  practically  all  the  advantages  of  a  more  expensive  con- 
struction. 

At  each  gable  end  ample  ventilators  should  be  placed,  permitting 
a  free  and  full  cuiTent  of  air  over  the  ceiling  of  the  storage  chamber. 
The  roof  should  be  shingled  and  the  valleys  between  sections  well 
lined.  There  is  nothing,  apparently,  gained  by  having  the  doors, 
through  which  to  handle  the  ice,  vertically  continuous.  A  stiiTer 
frame,  freedom  from  excessive  sag  of  the  lower  doors,  and  a  closer, 
tighter  fit  of  each  door  are  secured  by  introducing  a  stiff  sill  fi*amed 
under  each  door. 

As  may  be  inferred  from  the  foregoing,  we  do  not  approve  the  use 
of  tie-rods  to  "stay  *^  the  sides  of  the  sections,  because  of  their  unre- 
liability; they  must  of  necessity  sag  under  the  weight  of  the  super- 
imposed ice  and  then  thev  either  spring  the  side  walls  in,  or,  because 
of  the  low  temperature  and  tension  to  which  they  are  subjected,  break; 
even  in  the  latter  event  they  spring  the  side  walls  more  or  less  before 
they  let  go. 

A  ringing  amply  stayed  should  be  located  over  each  line  of  doors  to 
take  the  hook  of  the  pulley  for  the  hoisting  rope  in  handling  the  ice 
in  and  out  of  the  house. 

A  couple  of  coats  of  a  good,  light-colored,  zinc  paint  should  be 
applied  to  the  outside  of  the  house. 

In  a  general  report,  to  cover  such  a  variety  of  conditions  as  are  to  be 
met  in  the  service  of  the  roads  here  represented,  it  is  manifestly 
impossible  to  give  any  proportions  that  may  be  used  in  all  cases.  We, 
therefore,  are  unable  to  give  an  estimate  of  cost  for  such  a  house  as  is 
herein  discussed  for  all  localities.  However,  that  will  be  no  difficult 
matter  for  any  one  familiar  with  the  conditions  to  be  met,  to  compile. 
Should  three  or  even  four  air-spaces  be  found  necessary,  sufficient 
data  is  here  given  to  enable  the  one  in  charge  to  make  his  estimate  on 
the  design  recommended. 

We  att-ach  hereto  (Appendix  2)  plans  of  two  ice-storage  houses,  a 
photograph  of  a  plant  for  ieinj;  refrigerator  cars,  and  a  plan  of  a 
refrigerator  or  cola-storage  house. 

Respectfully  submitted, 

W.  B.  Yereance, 
C.  M.  Large. 
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APPENDIX   NO.  1. 

Specification  fob  Twentv-five  Ton  Ice  Making  Plant, 

Absorbtion  Type. 

ICE-MACHINE. 

The  ice-machine  is  to  be  complete  in  every  detail,  and  will  have  a 
capacity  of  making  in  every  twenty-four  (24)  hours,  twenty-five  (25) 
tons,  (50,000  lbs.)  of  perfectly  pure  ice  from  distilled  water  at  a  tem- 
perature of  60  degrees  Fahr.,  or  under.  It  will  consist  of  the  follow- 
ing parts,  viz. : 

One  "Generator  or  Still,"  with  its  "Analyzer"  and  "Exchanger"; 
two  "Ammonia  Condensers,"  with  "  Rectifier  " ;  one  "Absorber" ;  one 
"Triplex  Gould  Power  Aqua  Ammonia  Pump";  all  necessary  pres- 
sure gauges  for  steam  and  ammonia;  all  liquid  level  gauges  of  the 
Hitler  safety  pattern;  all  of  the  valves  and  connections  between  the 
several  parts  of  the  maxshine;  those  for  ammonia  being  extra  heavy 
throughout,  and  all  ammonia  screwed  joints  being  fitted  with  lock- 
nuts  or  glands  and  gas^kets  to  guard  against  leakage;  or  "Tight 
Joint"  fittings  if  preferred;  all  ammonia  coils,  if  not  of  the  return 
band  pattern,  to  be  welded  and  continuous  throughout  their  lengths, 
and  made  of  reworked  strictly  wrought-iron  pipe;  all  of  the  machinery 
to  be  first-lass  in  point  of  workmanship  and  material,  and  thoroughly 
adapted  for  the  work  in  question. 

Generator. — ^There  will  be  one  Generator  with  cast-iron  shell;  it 
will  have  a  fianged  tee  at  one  end,  to  receive  the  Analyzer,  and  four 
lugs  at  the  other  end  for  carrying  the  Exchanger.  It  will  have  two 
steam  coils  of  the  return  bend  pattern,  made  of  extra  heavy  lap- welded 
two-inch  pipe  with  heavy  steel  return  bends,  with  screwed  joints 
soldered. 

Analyzer. — The  Generator  will  be  provided  with  an  Analyzer 
having  a  cast-iron  shell.  This  will  be  supplied  with  twenty  (20) 
Analyzer  trays. 

Exchanger. — The  shell  of  the  Exchanger  will  be  of  cast-iron,  and 
it  will  contain  four  spiral  coils,  continuously  welded  throughout  their 
entire  length,  and  made  of  l^-inch  reworked  pipe. 

Rectifier. — There  will  be  one  rectifier  coil  'of  tlie  atmospheric 
return  bend  type.  It  will  be  made  of  8-inch  lap-welded  extra  heavy 
wrought-iron  pipe,  made  up  witli  cast-steel  counterbored  return  bends, 
protected  with  either  glands  or  lock-nuts.  This  coil  will  be  supported 
on  channel  iron  standards,  securely  bolted  together  and  aiTanged  to 
carry  the  galvanized  iron  distributing  trough.  It  will  have  four  drip 
pocKets  to  trap  out  all  moisture  from  the  gas  and  to  insure  anhydrous 
ammonia  gas.  The  fioor  is  to  be  prepared  by  the  owners  to  drain 
away  the  water  from  the  coil. 

Condenser. — The  Condenser  will  be  in  two  units,  each  independ- 
ently connected;  the  shells  to  be  of  cast-iron;  each  will  contain  four 
spiral  coils  continuously  welded  throughout  their  entire  length,  two 
of  l>4-inch  and  two  of  llo-inch  reworked  cofling  pipe.  The  condensers 
will  be  supported  on  a  channel  frame  or  bed  plate,  giving  convenient 
access  to  the  connections  underneath.  Each  condenser  will  be 
arranged  so  that  the  coils  can  be  independently  clean;  the  tails  of 
the  condenser  coils  will  be  connected,  top  and  bottom  into  2^- 
inch  headers  or  manifolds.  It  is  understood  that  salt  water  will  be 
used  for  condensing  purposes. 
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Absorber. — The  Absorber  will  have  a  cast  iron  shell,  and  will  be 
provided  with  six  spiral  coils  continuously  welded  throughout  their 
length,  and  made  of  reworked  coiling  pipe.  These  coils  will  be  as  fol- 
lows, in  number  and  size  of  pine:  two  iif-inch;  two  1^-inch;  two  1^- 
inch;  their  ends  or  tails  will  be  connected  at  inlet  ana  outlet  Into  cast- 
iron  junction  boxes  with  3-inch  water  connections.  The  Absorber 
will  be  supported  on  cast-iron  columns,  resting  on  a  cast-iron  bed 
plate. 

Aqua  Ammonia  Pump. — There  will  be  one  Aqua  Ammonia  Pump 
of  the  direct-acting  pattern  of  any  standard  make  which  the  consulting 
engineers  may  select,  with  steam  cylinder  10  inches  In  diameter, 
pump  cylinder  4^  inches  in  diameter,  and  a  stroke  of  10  inches.  .  This 
pump  at  40  displacements  per  minute  will  operate  the  machine  to  its 
full  capacity. 

If  power  pumps  are  used  we  will  provide  a  3)^-inch  by  8-inch  Goulds 
Triplex  power  ammonia  pump. 

Pressure  Gauges. — There  will  be  three  sets  of  8-inch  steel  tube, 
pressure    gauges    marked  **  Generator,"  **  Cooler,"  and  "Absorber," 
respectively;  also  one  8-inch  steam  gauge;  all  of  these  are  to  be  iron 
cased,  with  nickeled  rims;   they  are  to  be  mounted  in  a  castriron 
ornamental  frame  with  shelf  on  brackets. 

Liquid  Level  Gauges. — There  will  be  five  sets  of  our  automatic 
safety  gauges  for  indicating  the  liquid  levels  on  Generator,  Con- 
densers, Cooler,  and  Absorber. 

Ammonia  Pipe  and  Fittings. — All  connectings  for  ammonia  are 
to  be  extra  heavy  lap-welded  pipe;  wrought-iron  pipe  only  will  be 
used.  All  fittings  win  be  either  malleable  iron  or  steel  castings,  with 
joints  protected  by  either  lock-nuts  or  glands,  with  rubber  rings.  All 
unions  will  be  fiange  unions  with  male  and  female  joints  with  lead 
gaskets. 

Testing. — After  the  machinery  has  been  erected,  it  will  be  tested  to 
860  pounds  hydraulic  pressure  before  receiving  the  ammonia  charge. 

ICE  TANK. 

There  will  be  one  ice- making  tank  built  of  3-16  in.  plate  iron,  weigh- 
ing seven  pounds  per  square  foot,  properly  braced  and  reinforced  with 
angle  iron  rim.  This  tank  will  be  24  ft.  wide,  38  ft.  long,  and  4  ft. 
deep.  It  will  be  erected  on  the  premises,  and  calked  and  tested  tight 
before  being  insulated. 

Expansion  Coils.— The  tank  will  be  provided  with  the  requisite 
number  of  expansion  coils,  made  of  1)^  in.,  extra  heavy  reworked 
wrought-iron  pipe,  and  supplied  with  the  necessary  wrought-iron 
headers,  straps,  valves,  and  connections. 

Ice  Cans.— The  ice  cans,  or  moulds,  will  be  340  in  number,  made  of 
No.  16  galvanized  iron.  They  will  measure  11  x  22  inches  at  the  top. 
and  be  44  inches  deep,  to  form  ice  cakes  of  300  pounds  each.  Arouna 
tlie  top  they  will  be  reinforced  by  a  1>^  x  J^  in.  galvanized  iron  band. 
All  joints  on  these  cans  will  be  riveted,  the  bottoms  being  set  in  one 
inch,  and  joints  tlioroughly  soaked  with  solder. 

Boiler. — ^There  will  be  one  100  horse-power  tubular  boiler,  66  in. 
in  diameter.  And  16  ft.  long,  provided  with  either  three  S}4  in.  or  4  in. 
tubes,  as  you  may  desire.  It  will  be  built  of  |  in.  fiangea  steel  plate, 
with  4  in.  heads.  This  boiler  will  be  properly  stayed,  braced,  tested, 
and  inspected  by  your  boiler  Inspector  before  bricking  in. 
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Feed  Water  Heater. — The  boiler  will  be  furnished  with  a  Coch- 
rane Excelsior,  or  other  approved  feed  water  heater. 

Boiler  Feed  Puhp. — There  will  be  one  triplex  power  boiler  feed 
pump,  having  plungers  3  in.  in  diameter,  and  with  4  in.  stroke. 

Engine. — There  will  be  furnished  one  throttling  governor  engine  of 
sufficient  horse-power  to  drive  the  agitators  in  the  ice  tanks,  one  50 
light  dynamo,  and  the  necessary  power  pumps  for  operating  the  plant. 
If,  however,  steam  pumps  are  selected,  we  will  furnish  a  smaller  en- 
gine in  proportion  to  the  work  to  be  done. 

Agitators. — There  will  be  two  propellers  or  agitators  in  the  ice 
tank,  so  arranged  in  the  proper  bulkheads  as  to  cause  a  continual 
circulation  among  the  cans,  and  around  the  coils  of  the  ice  tank, 
thereby  accelerating  the  freezing  of  the  ice. 

m 

Shafting,  Pulleys,  and  Belts.  —  In  case  of  power  pumps,  the 
necessaiy  shafting,  pulleys,  and  belts,  hangers,  etc.,  will  be  furnished 
to  drive  the  pumps,  agitators,  and  tlie  electric  light  dynamo.     All 

gulleys  will  be  wood  split  pulleys;    all  hangera  will  have  large,  free 
earings,  and  be  adjustable;  all  shafting  to  be  cold  rolled.    All  belts 
double. 

IcR  Can  Covers. — There  will  be  340  can  covers  made  of  either  oak 
or  ash,  of  two  thicknesses,  with  paper  between.  The  can  covers  will 
be  supported  on  a  frame  work  or  crate  made  of  galvanized  iron  and 
ash,  and  so  arranged  as  to  give  a  separate  compartment  for  each  can. 

Crane  and  Hoist. — There  will  be  one  traveling  crane,  together 
with  the  necessary  rails  for  the  same.  This  crane  will  be  provided 
with  a  geared  hoist  for  lifting  the  cans  from  the  ice  tank. 

Can  Filler  and  Hose. — There  will  be  one  can  filler  of  the  auto- 
matic type,  together  with  sufficient  hose  to  reach  from  the  sponge  fil- 
ter to  any  can  in  the  tank. 

Can  Dcmp. — There  will  be  one  tilting  frame  or  can  dump,  with 
automatic  water  sprinkling  arrangement  for  liberating  the  ice  from 
the  cans.  It  will  be  provided  with  drip  tanks  and  connections  for 
taking  awny  all  surplus  water. 

Filter. — There  will  be  one  sand  or  charcoal  filter,  and  one  sponge 
filter  to  catch  any  sediment  before  the  water  enters  the  cans.  These 
lilters  will  be  made  of  either  cast-iron  or  heavy  galvanized  iron,  and 
arranged  with  the  proper  perforated  iron  plates  for  holding  the  filter- 
ing material  in  place. 

Distilled  Water  Tank. — The  distilled  water  receiving  tank  will 
be  4  ft.  in  diameter,  and  12  ft.  high.  The  upper  part  of  this  tank  is 
used  as  a  deae rater;  the  middle  section  is  provided  with  a  water  coil 
for  cooling  the  water;  and  the  lower,  or  bottom  sectioif,  is  provided 
with  the  return  gas  coil,  which  cools  the  water  to  a  temperature  of 
about  50  degrees  before  the  same  goes  to  the  cans.  This  arrangement 
makes  the  distilling  process  a  very  simple  one,  and  does  not  require 
the  complex  machinery  used  by  a  compression  machine  usea  for 
eliminating  oil. 

Connections. — It  is  proposed  to  furnish  all  the  necessary  steam, 
water,  waste  and  exhaust  connections,  it  being  understood  that  you 
will  bring  the  water  and  sewer  connections  within  the  walls  of  the 
building. 

Electric  Plant. — It  is  proposed  to  furnish  one  50  light  dynamo, 
together  with  wiring  for  that  many  incandescent  lamps.    This  dynamo 
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to  be  of  110  voltage,  and  to  be  of  the  General  Electric,  Crocker- Wheeler, 
or  any  other  approved  make.  There  will  also  be  one  volt  meter,  one 
resistance  box,  and  the  necessary  knife  switch. 

IcK  Storage  Piping.  —  There  will  be  sufficient  direct  expansion 
piping  in  the  ice  storage  room  to  carry  the  same  at  a  temperature  not 
above  30  degrees  Fahr.  All  coils  will  be  continuously  welded,  and  of 
the  return  bend  pattern.  They  will  be  so  arranged  in  the  room  as  to 
give  a  proper  distribution  of  cold,  and  prevent  ice  melting  at  any  par- 
ticular point  in  the  room.  It  is  very  important  to  arrange  this  piping 
properly,  otherwise  any  melting  of  the  ice  at  one  portion  of  the  room 
endangers  the  remainder,  owing  to  the  liability  of  the  cakes  freezing 
together. 

Water  Pump.— There  will  be  one  Gould  triplex  water  pump  hav- 
ing plungers  t)}2  inches  in  diameter,  and  8-inch  stroke.  If  steam 
pumps  are  used  there  will  be  one  8  x  7  x  10-in.  steam  pump  substi- 
tuted. 

Steam  Consumption. — If  it  is  desired  to  make  pure  distilled  water 
ice  it  will  be  necessary  to  make  sufficient  steam  for  25  tons  of  ice. 
With  an  actual  boiler  evaporation  of  8  to  1,  the  steam  consumption 
will  be  3  tons  of  coal  per  twenty-four  (24)  hours.  If  power  pumps  are 
used  and  the  engine  exhaust  is  used  in  the  generator,  after  it  has  done 
its  work  in  the  engine,  the  coai  consumption  will  be  2i  t  ms  per  day, 
based  on  an  actual  boiler  evaporation  of  8  to  1.  In  this  case  it  is  pro- 
posed to  eliminate  the  oil  between  the  engine  exhaust  and  the  genera- 
tor by  means  of  a  Cochrane  steam  separator.  The  condensed  steam 
from  the  generator  will  then  pass  off  to  the  deaerating  tank.  A  small 
amount  of  the  steam  from  the  engine  exhaust  will  go  to  the  Cochrane 
feed  water  heater,  and  there  heat  sufficient  water  for  the  boilers,  and 
also  for  making  up  the  deficiency  of  distilled  water  for  the  ice  cans. 
This  water  will  be  sufficiently  heated  in  the  open  feed  water  heater  to 
liberate  all  of  the  air  from  it,  thus  insuring  a  comparatively  clear  ice. 
In  case  of  direct  acting  steam  pumps,  the  steam  from  these  pumps 
would  be  treated  by  means  of  a  separate  reboiler  before  passing  into 
the  distilled  water  tank  to  mingle  with  the  generator  exliaust.  We 
think  that  the  saving,  with  fuel  at  $1.38  a  ton,  would  amount  to  about 
$1.10  per  day,  or  about  4^  cents  per  ton.  We  would  require  100  gal- 
lons of  water  per  minute  at  60°  to  do  the  above  work. 

Guarantee. — All  material  and  workmanship  used  in  this  work  will 
be  of  the  very  best  quality  and  finish  on  all  parts  equal  to  the  standard 
of  good  engine  work  finish.  We  will  guarantee  that  the  coal  con- 
sumption, with  a  boiler  evaporation  of  8  to  1  will  not  exceed  6,200 
lbs.  weight  per  twenty-four  (24)  hours  when  distilled  water  ice  is  being 
made,  and  4,5(X)  lbs.  weight  in  case  engine  exhaust  is  used  in  genera- 
tor. With  cnndenRinfiT  water  at  60°  Fahr.,  the  water  consumption  shall 
not  be  more  than  100  gallons  per  minute. 

Proposition. 

We  propose  to  construct,  deliver,  and  erect  in  a  building  suitably 
prepared  by  you  for  its  reception  and  erection,  one  of  our  Pontlfex- 
Hendrick  ice-making  plants  for  the  manufacture  of  twenty-five  (25) 
tons  (50,000  lbs.)  of  ice  per  day.  ^ 

Our  price  for  this  machinery  erected  anywhere  within  the  limits  of 
Greater  New  York  city,  all  as  per  specifications  attached,  is  as  follows, 
(the  figures  in  the  light-hand  column  are  for  a  50-ton  ice  plant  simi- 
larly constructed) : 

25-ton  plant.    60-ton  plant. 

.    $19,500.00       $29,500.00 
.      20,000.00  30,260.00 


With  steam  pumps 

With  Gould's  power  pumps 
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SYNOPSIS  OF  COST. 


We  estimate  the  cost  of  building  suitable  for  these  plants  to  be  as 
follows: 

Building $3,000.00  $4^500.00 

TaniE  insulation 400.00  800.00 

Room  insulation 800.00  1,500.00 

Boiler  setting 4o0.00  900.00 

Margin a'lO.OO  1,300.00 

Total  cost,                                                               $5,500.00  $9,000.00 

This  brings  the  total  cost  with  power  pumps,  excluding  property,  as 
follows: 

25-ton  plant $25,500.00 

5a-ton  plant 39,250.00 

We  estimate  the  cost  of  manufacture  while  running  the  plant  nine 
months  full  time,  and  one  month  one-half  time,  and  shutting  down  for 
the  other  two  months,  to  be  as  follows: 

RuNNiNO  Expenses. 

25-toii.  GO-ton. 

Fuel  at  $1.38  per  ton $1,179.90  $2,^59.80 

One  engineer  at  $75 712.50  712.50 

One  assistant  at  $60 570.00  570.00 

Tankmen 712.50  1,425.00 

Two  firemen 855.00  855.00 

Ammonia 300.00  500.00 

Salt 30.00  40.00 

Oil 55.00  70.00 

Electric  plant 15.00  15.00 

Packing,  waste,  etc., 50.00  100.00 

Reports,  etc., 25.00  25.00 

Total $4,5(U.90  $6,672.30 

Tons  ice  yearly 7,250.00  14,500.00 

Cost  per  ton .62  .46 

Fixed  Expense. 

Cost  of  plants  taken  at  $27,000  and  $40,000: 

25-ton.  GO-ton. 

Interest  6  per  cent $1,620.00  $2,400.00 

Depreciation,  4  per  cent l,a*^.00  1,600.00 

Taxes,  ^  per  cent. 135.00  200.00 

Insui-auce '      .           180.00  300.00 

■ 

Total      .        .        • $:^,015.00  $4,500.00 

Cost  per  ton         ........                .41  .31 

■Operating  as  above     ......                .62  .46 

Total  cost  per  ton 1.03  .77 

Hendbick  Mfg.  Co.,  Ltd. 
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APPENDIX   2. 
IcE-HousE  Plant  Designed  for  Icing  Refkigeratok  Oars. 

Capacity  about  10,000  tons.  Building  proper  rests  on  stone  piers  and 
the  ice  on  timbers  imbedded  in  cinders  resting  on  the  ground. 

Insulation. — Ten-in.  walls  (between  studding)  stuffed  with  saw- 
dust with  matched  sheathing  inside  and  out.  \\  ater-proof  paper  on 
inside  of  this,  and  a  dead-air  space  formed  by  furring  strips  and  inside 
sheathing  fastened  on  tliese  strips. 

The  building  has  a  platform  between  it  and  the  track,  and  the  ice  is 
stored  by  hoisting-in  gigs  from  the  outside.  To  take  the  ice  out, 
another  inside  gig  is  arranged,  running  from  the  centre  of  each  room 
to  a  high  attic,  and  thence  the  ice  runs  by  gravity  to  the  centre  of  the 
building,  where  it  drops  into  a  crusher,  aiid  from  there  falls  to  the 
storage  room  for  crushed  ice  below,  or  into  carts,  as  desired.  The 
carts  are  then  run  on  to  the  elevated  platform,  which  is  on  level  of 
the  floor  of  the  crushing  room,  and  dumped  into  the  car  tanks  by 
gravity. 

When  it  is  desired  to  take  out  and  use  cake  ice,  the  cakes' slide  into 
the  drop,  by  turning  a  switch,  instead  of  into  the  crusher;  and  from 
the  temporary  storage  room  are  run  on  to  the  elevated  platform  by  hand. 

The  office,  superintendent's  residence,  men's  room,  and  sleeping 
rooms  for  the  night  force,  are  in  a  separate  building. 

The  cost  of  this  building  complete,  with  machinery,  is  about  $25,- 
000,  of  which  $2,000  represents  tiie  cost  for  machinery.  All  work  is 
done  by  electric  power,  supplied  from  adjacent,  outside  source. 


Specification  for  a   Refuioerator   and    Freezing    Rooms    at 

Fab  van's,  N.  H. 

The  contractor  for  the  building  will  put  up  the  studding  for  all  par- 
titions and  put  down  the  lining  floors. 

The  contractor  for  the  refrigerator  is  to  put  in  the  finish  floors,  ceil- 
ings and  walls^  with  all  necessary  insulations  to  make  a  complete  and 
sure  working  job. 

The  freezers  are  to  maintain  a  temperature  of  about  18°  or  20°  above 
zero,  and  the  refrigerator  about  40°. 

The  ice  closets  are  to  be  lined  with  galvanized  iron,  and  the  floors 
of  these  and  the  passage-way  are  to  be  made  water-tight  by  the  use  of 
galvanized  iron  laid  down  and  extended  well  up  on  the  walls  for  pro- 
tection. These  floors  to  be  drained  with  proper  pitch  to  carry  ofl"  all 
water  to  a  4-in.  cast-iron  soil  pipe,  which  the  contractor  must  lay  to 
discharge  into  the  river  or  suitable  pit. 

Water  will  be  supplied  to  the  building  from  the  hotel  through  a 
3^-in.  galvanized  iron  pipe. 

The  contractor  is  to  put  in  this  pipe  and  make  connections  with  a 
sink  in  the  cutting  room  and  an  outlet  in  the  passage-way.  The  sink 
will  be  furnished  by  the  railroad,  but  the  contractor  must  furnish  and 
place  the  cock  and  outlet  to  discharge  into  the  soil  pipe  as  above. 
The  outlet  in  passage  must  be  furnished  with  a  brass  hose  bibb  and 
short  length  of  hose  for  washing  the  ice. 

The  contractor  roust  arrange  in  the  passage-way  a  sheave  and  fall 
for  conveniently  transferring  the  ice  from  the  ice-house  to  the  ice 
closets. 
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The  inside  finish  of  freezers  and  refrigerators  will  be  spruce, 
finished  in  the  natural  wood. 

The  contractor  is  to  furnish  all  necessary  drawings  and  sections  to 
illustrate  his  system,  and  also  a  specification  of  how  he  proposes  to 
put  it  in. 

The  contractor  must  guarantee  his  work  to  operate  satisfactorily, 
and  must  protect  and  save  harmless  the  railroad  from  all  claims  for 
infringement  of  patent  rights. 

In  the  plan  of  the  Wabash  Standard  Ice-house,  it  will  be  noticed  that 
the  walls  of  house  are  built  on  a  batter  of  6  inches  on  each  side,  the 
object  of  which  is  to  avoid  any  pressure  against  side  walls  when  the  ice 
settles.  It  is  constructed  of  two  rows  of  studding  tied  together  every 
4  feet  in  height  by  1-inch  x  6-inch  boards.  These  studdings  are  cov- 
ered with  rough  boards  nailed  on  horizontally  on  the  inside  of  stud- 
ding, and  the  space  thus  formed  is  filled  with  sawdust.  The  outside 
is  covered  with  dressed  si(}ing  put  on  without  battens.  This  forms  an 
air-space  between  out  and  inside  walls.  The  cost  of  this  house  is  as 
follows: 

Size,  26  X  40  feet. 

Pile  foundation,  shingle  roof. 

Material,  $228.92 

Labor,  219.02 

Total  cost,         $447.94 

Specifications  fob  an  Ice-house  for  the  West  Shore  R.  R. 

Dimensions. — This  house  will  be  as  shown  on  plan,  which  is  to  be 
considered  part  of  this  specitication.  The  entire  building  will  be  6S 
feet,  8  inehes  wide  by  88  feet,  9  inches  out  to  out  of  finished  work 
measured  on  the  ground  line. 

Drawings. — Plans,  sections,  elevations,  and  details  of  construction 
are  all  shown  on  one  sheet;  any  other  drawings  or  sketches  that  may 
be  furnished  during  construction  will  be  of  equal  force  with  those 
embraced  on  the  one  sheet  above  described  and  equally  binding  upon 
the  contractor. 

Materials. — All  of  the  posts  and  platforms  upon  which  they  rest 
will  be  of  chestnut  or  white  cedar,  of  dimensions  given. 

All  of  the  framing  timbers,  studding,  etc.,  will  be  of  Pennsylvania 
white  hemlock,  sawed  true  and  square,  and  to  hold  ti'ue  to  dimensions 
given.  All  to  be  sound,  free  from  sap,  wayn,  shake,  and  unsound 
knots,  and  subject  to  approval  or  rejection  of  inspector  in  charge  of 
work. 

•  Sheathing. — Sheath  the  inside  of  each  compartment  of  the  build- 
ing, on  all  sides,  horizontally  from  under  edge  of  sill  to  top  of  plate, 
also  the  under  side  of  roof  purlines  from  plate  to  ridge,  and  outside 
gables  from  plate  to  peak  of  roof,  all  with  1-in.  x  10-in.  white 
hemlock  sheathing  boards,  laid  edge  to  edge  with  tight  joints. 
All  sheathing  to  be  laid  in  strings  of  five  boards.  At  corners  the 
boards  will  be  arranged  on  posts,  as  shown  in  detail  sketch,  so 
as  to  thoroughly  tie  the  corners;  all  sheathing  boards  to  be  not  less 
than  12  feet  long  and  to  be  secured  twice  to  each  bearing  with 
10-penny  nails — 72  to  the  pound.  No  patching  or  piecin;;  that  can 
possibly  be  avoided  will  be  allowed,  and  in  all  cases  Dutt  joints  must 
be  made  to  come  over  centre  of  bi*acing. 
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Roof  Covkb.— Cover  the  entire  roof  with  second  quahty  of  sound 
Michigan  white  pine  shingles,  clear  butcs,  clear  from  sap,  wayn,  or 
shakes,  shingles  to  be  laid  5  inches  to  the  weather  on  1^  inches  x  5 
inches  white  hemlock  shingle  stiips,  laid  the  proper  disuince  apart 
and  securely  nailed  to  the  rafters,  twice  over  each  rafter. 

Outside  Sheathing. — To  be  of  good  quality  of  white  pine  Novelty 
siding,  of  pattern  shown  in  sketch.  All  to  be  sound,  free  from  large 
and  loose  knots  and  shakes,  and  to  be  well  seasoned.  Form  siding  in 
panels  as  shown  on  drawings,  and  use  for  corner  boards,  stiles,  base 
and  fascia,  1\^  inches  white  pine,  free  from  defects  (same  as  for 
siding),  of  widths  required  by  plans,  and  bevel  abutting  ends,  and 
securely  nail  to  under  work,  as  required  by  inspector,  all  of  the  but- 
side  sheathing  and  banding,  etc.  N.  B. — Make  windows  and  slats  inr 
gables  all  of  white  piue. 

Sawdust  Filling. — Fill  up  in  the  most  thorough  manner,  all  spaces 
between  joists,  posts,  etc.,  with  sawdust  well  packed  in  at  time  of 
putting  on  siding,  sawdust  filling  to  include  all  spaces  of  outside 
walls.  Compartments  and  outside  gables  will  be  sawdust  filled.  The 
outside  end  gables  will  be  vertically  celled  with  1-inch  white  pine, 
tongued  and  grooved  ceiling  boards,  pointed  at  lower  end,  as  shown 
on  drawing,  with  fascia  run  up  the  rake. 

Doors. — Make  the  three  section  doors  for  each  opening  in  accord- 
ance with  detail  sketch  shown  on  plan,  and  fill  in  between  inner  and 
outer  sheathing  with  packed  sawdust.  Hang  doors  on  wrought-irou 
strap  hinges,  and  provide  hasp  and  padlock  for  each  section  of  each 
door.  The  outside  sheathing  of  narrow  white  pine  T  &  G'd  ceiling, 
inside  of  hemlock,  also  framework  of  doors. 

#  Ties. — The  building  will  be  tied  together  under  the  line  of  each 
truss,  at  a  point  midway  between  plate  and  sill,  with  a  {-inch  diameter 
tie-rod,  secured  to  eye  bolts  run  through  the  8x10  inch  posts  with 
nuts  and  washers  outside  of  posts.  There  will  also  be  a  tie  sill  under 
line  of  each  truss,  dovetailed  at  ends  into  the  longitudinal  sills  and 
bolted  at  ends. 

Grading  and  Filling. — The  ground  inside  of  building,  each  com- 
partment, will  be  neatly  graded  off  from  below  top  of  tie  sill  at  longi- 
tudinal centre,  and  sloped  off  toward  sides  of  each  compartment  to  a 
point  2  inches  below  longitudinal  sills,  and  the  grading  so  made  cov- 
ered with  about  4  inches  of  coarse  gravel,  and  over  all  lay  a  loose 
covering  of  2-inch  hemlock  ^lank,  }i  inch  spaces  between  plank. 

Painting. — Paint  all  weather-exposed  faces  of  building  with  two 
gobd  coats  of  Williamsport  National  Paint  Company^s  mixed  paint  on 
priming  of  French  ochre  ground  in  linseed  oil;  tints  to  be  numbers 
28  and  29.    Shellac  all  knots  and  putty  stop  all  nail  holes. 

Workmanship  and  Materials. — To  be  first-class  in  every  respect 
and  in  full  accordance  with  plans  and  specifications,  and  all  work 
shown  or  implied  must  be  thoroughly  performed,  and  the  building 
must  be  left  broom  clean  and  in  every  pai'ticular  complete  and  ready 
for  use  and  to  the  entire  satisfaction  of  the  chief  engineer. 
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APPENDIX    3. 

Specification   for  25-Ton   and  50-Ton  ^ce-Makino  Plants  on 

CoMPBESsiON  System. 

The  drawings,  with  their  plans  and  sectional  elevations,  practically 
explain  themselves.  In  the  50-ton  arrangement  there  are  three  ice- 
houses, to  accommodate  500  tons  each.  Future  ice-houses  can  be 
added  to  meet  requirements.  The.  prices  given  assume  that  the  rail- 
road company  will  furnish  the  buildings  and  foundations:  contractor 
for  the  ice-plant  to  deliver  the  machinery  and  erect  the  same  in  said 
buildings. 

The  general  arrangement  of  both  plants  is  compact,  convenient,  and 
buildings  arranged  as  simply  as  possible. 

For  opei-ating  the  plants,  we  would  submit  the  following  figures: 

For  the  25- ton  plant: 

1  day  engineer 

1  day  fireman 

1  night  engineer 

1  night  fireman 

2  tank  men ' 

Coal,  7,000  lbs 

1  man  in  ice-hcmse 

Oil,  waste,  and  sundries  per  day $2.50 

For  the  50- ton  plant: 

1  day  engineer 

1  day  fireman 

1  night  engineer 

1  night  fireman 

3  tank  men 

Coal,  14,000  lbs 

1  man  in  ice-house 

Oil,  waste,  and  sundries $4.00 

It  would  be  possible  on  the  2y-ton  plant  to  run  the  factorj'  with  one 
engineer  who  did  his  own  firing.    This  is  done  in  many  instances. 

The  50-ton  plant  shows  the  arrangement  of  ice  storage  hou^e  u.«ed 
by  some  of  tlie  roads,  a  portion  of  the  ice-house  being  used  for 
machinery,  a  room  being  built  on  the  end  for  the  ice-machine,  with 
the  distilling  and  condenser  house  one  story  above,  shed  room  for 
the  boiler.  If  the  distilling  apparatus  was  not  required,  the  ammonia 
C(mdenser  could  go  on  the  roof  above  the  engine-room,  and  the  distil- 
ling house  built  above  the  engine-room  would  not  be  required,  simply 
a  slat-work  protection  for  condenser. . 

Specification  for  25-Ton  Ice-Makino  Plant  Compression  Svstem. 

Gar  CoMPRftssous.— Ice-machine  to  have  two  single-acting,  vertical 
gas  compressors,  fitted  with  water  jackets.  Gas  pumps  to  be  12-inch 
bore,  24-inch  stroke. 

Steam  Engine.— Corliss  valve  gear,  direct,  connected,  horizontal 
style,  with  steam  cylinder  19-inch  bore,  24-incli  stroke,  plain  fly-wheel 
8-feet  diameter,  to  weigh  9,000  pounds. 
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Machine  and  engine  throughout  to  be  fitted  with  suitable  lubricat- 
ing devices,  arranged  for  continuous  running;  stop-valves,  wrenches, 
foundation  bolts,  and  anchor  plates. 

Qas  Condenser. — To  be  of  surface  style,  with  1,920  running  feet  of 
straight  coils,  20  feet  long,  24  high,  made  of  2-inch  extra  strong  pipe, 
with  stands,  valves,  sprinklei*s,  and  headers. 

Traps,  I^cbivbr  and  Pressure  Gauges. — To  be  complete  with 
suitable  vafves,  fittings,  and  necessary  pipes  to  connect  compressors, 

condenser,  evaporating  coils,  and  receiver. 

• 

Freezing  Tank  System. — One  freezing  tank  made  of  steel  )^-inch 
thick,  56  feet  long,  24  feet  wide,  4  feet  high,  fitted  with  evaporating 
coils,  of  l>^-inch  extra  strong  pipe;  400  galvanized  freezing  cans  No. 
18  gauge,  size  11x22x44  inches,  for  making  cake  of  ice  weighing  800 
pounds;  suitable  wood  framework  for  supporting  cans,  with  cover 
for  each;  hand  hoist  and  traveling  crane;  automatic  thawing  dump  or 
dip  tank;  propeller  for  agitating  brine,  with  independent  engine  and 
belting  for  driving  same;  freezing  tank  system  to  be  complete. 

Distilling  System. --Having  galvanized  iron  purifying,  filtering, 
and  deodorizing  apparatus,  for  using  exhaust  steam  from  engine,  con- 
sisting of  steam  condenser,  reboiler.  hot  and  cold  distill  water  filter, 
storage  tank,  fitted  with  coil,  cooling  oils,  coke  steam  purifier,  sponge 
filter,  and  galvanized  pipe  connections;  back  pressure  valve  and  oil 
separator,  all  to  be  complete,  including  automatic  can  filler  and  hose 
for  filling  ice  cans. 

Steam  Boiler  System. — Consisting  of  one  horizontal  tubular 
boiler,  of  125  horse-power,  with  shell  72  inches  diameter,  16  feet 
long,  containing  92  tubes  S}4  inches  diameter,  complete  with  full  fiush 
front  and  all  fixtures,  mountings,  and  fittings;  smoke  flue  or  stack, 
35  inches  diameter,  50  feet  long;  one  duplex  steam  feed-pump,  size 
6x4x6,  necessary  steam  and  water-pipes  to  connect  boiler,  engine,  feed- 
pumps, and  distilling  apparatus. 

Chemicals  for  Charging  Machinery. — One  full  charge  of  salt 
for  making  brine,  and  cliarge  of  pure  anhydrous  ammonia. 

Erection  of  Machinery. — One  competent  engineer  to  be  furnished 
to  superintend  the  erection  of  machinery,  together  with  necessary 
erecting  tools,  this  engineer  to  remain  not  to  exceed  thirty  days  after 
plant  has  been  started,  for  the  purpose  of  instructing  the  permanent 
engineer  in  the  operation  of  tlie  machinery. 

Drawings. — Necessary  plans,  together  with  instructions  for  oper- 
ating machinery,  and  working  plans  and  specifications  for  buildings 
to  accommodate  the  ice  plant,  to  be  furnished  by  contractor. 

Painting. — Machinery  before  leaving  the  works  to  be  painted  two 
priming  coats  of  paint;  all  coils,  pipes,  and  tanks  to  be  painted  with 
water-proof  paint.  After  machinery  has  been  erected  contractors  are 
to  handsomely  paint,  stripe,  and  varnish  the  machinery  and  engine. 

Instruments. — Two  salt  gauges  for  testing  brine;  two  thermom- 
eters for  taking  temperatures  in  freezing  tank. 

Guarantee. — Machinery,  as  above  specified,  will  produce  t\irenty- 
five  tons  of  merchantable  ice  per  day  of  twenty-four  hours,  when  run 
continuously  and  operated  according  to  instructions;  workmanship 
and  material  to  be  best  of  their  several  kinds;  parts  proven  to  be 
defective  within  one  year  after  starting  to  be  replaced  by  contractor, 
natural  wear  and  tear,  accident,  neglect  or  incompetency  of  purchaser 
or  his  employes  excepted. 
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It  is  intended  that  when  details  are  not  mentioned  in  the  above 
specifications,  but  necessary  for  completion  of  the  ice-making  machin- 
ery, the  same  are  to  be  furnished  by  the  contractor  as  if  specified. 

Purchaser  to  Furnish  the  Following. — Buildings  to  receive 
machinery  according  to  plans;  engineer  to  assist  during  erection  and 
testing  of  machinery,  in  order  to  receive  instructions  for  operating  the 
same  from  the  erecting  engineer;  needed  water  for  use  on  gas  con- 
denser; foundations  for  machinery,  together  with  all  masonry  and 
carpenter  work,  and  materials  and  insulation  as  required;  to  supply 
light,  fuel,  oils,  water,  and  steam  needed  for  test:  and  during  erection 
provide  all  drains  and  sewer  connections. 

Contractor  to  pay  transportation  of  machinery  to  destination,  within 
four  hundred  miles  of  New  York  City:  and  to  supply  all  necessary 
common  labor  and  help,  as  required  by  the  engineer  for  erecting  ma- 
chineiy. 

Prices  for  25-ton  ice  plant,  as  per  specification: 

Complete  plant  erected $20,400.00 

Omiting     distilling    apparatus   and    connections 

($1,200) 19,200.00 

Omiting  distilling  apparatus  ($1,200)  and  boiler 

($1,400) .        .        .        17,800.00 

Substituting  a  horizontal   Corliss,  double-acting, 

tandem,   ice-machine,   in    place    of    a   vertical, 

single-acting,  compressor,  complete  plant  .        .        19,400.00 

See  plan  enclosed  for  25-ton  ice  factory,  which  may  be  modified  to 
suit  location,  and  whether  or  not  a  distilling  apparatus  is  required. 

Specification  for50-Ton  Ice-Making  Plant  Comprkssiok  System. 

Gas  Compressors. — Ice-machine  to  have  two  single-acting,  vertical 
gas  compressors,  fitted  with  water  jackets.  Gas  pumps  to  be  15-inch 
bore,  82-inch  stroke. 

Steam  Engine. — Corliss  valve  gear,  direct,  connected,  horizontal 
style,  with  steam  cylinder,  24-lnch  bore,  32-inch  stroke,  plain  fiy-wheel 
11  feet  diameter,  to  weigh  16,000  pounds. 

Machine  and  engine  throughout  to  be  fitted  with  suitable  lubricat- 
ing devices,  arranged  for  continuous  running;  stop-valves,  wrenches, 
foundation  bolts,  and  anchor  plates. 

Gas  Condenser. — To  be  of  surface  style,  with  2,880  running  feet  of 
straight  coils,  20  feet  long,  24  high,  made  of  2-inch  extra  sti'ong  pipe, 
with  stands,  valves,  sprinklers,  and  headers  complete. 

Freezing  Tank  System. — Use  two  tanks  and  details  as  previously 
specified  for  25-ton  plant. 

Distilling  System. — Of  50  tons  capacity,  general  specification 
same,  as  25-ton  plant. 

Boiler  System. — Two  boilers,  used  same  otherwise  as  specified  for 
25-ton  plant,  except  feed-pump,  9x53'a'xlO. 

Guarantee,  Etc.;  Delivery,  Etc.— Same  as  for  25- ton  plant. 
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Price  for  50-ton  ice  plant,  as  per  specification: 

Complete  plant,  erected 

Omitting  distilling  apparatus  and  connections 

Omitting  distill  and  boiler  system   .... 

Substituting  a  horizontal  Corliss,  double-acting, 
tandem,  ice-macbine,  in  place  of  vertical,  single- 
acting  machine,  complete  plant    .... 


$34,600.00 
32,500.00 
30,500.00 


32,700.00 


See  plan  from  Newburgli  Ice-Machine  &  Engine  Co.,  Newburgb, 
N.  Y.,  for  50- ton  ice  factory,  subject  to  modification  to  suit  location. 


■^ 


Fin.  1.— Design  for  StandBnl  Ice  Houiw  Becllon,  reeommended  by  the  Committee  oi 
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DISCUSSION. 

Mr.  Bishop. — On  my  division  of  the  C,  R.  I.  &  P.  Ry.,  we 
build  our  ice-houses  with  a  batter,  using  2x8  for  studding. 
The  heights  of  ice-houses  are  from  18  to  20  feet,  with  12-inch 
batter  in  the  height.  They  are  filled  in,  between  the  2x8  studding, 
with  sawdust,  and  sheeted  on  the  inside  and  outside  with  shiplap, 
and  tar-paper  on  the  inside  of  the  sheeting  on  the  inside  of  the 
house,  and  on  the  outside  of  the  sheeting  on  the  outside  of  the 
house.  On  the  outside  of  the  building,  we  nail  a  2  x  3  furring, 
to  form  an  air-space,  using  tar-paper  on  the  furring,  and  on  the 
outside  of  that,  drop-siding  or  lap-siding.  This  forms  an  air- 
space of  3  inches.  We  ceil  up  the  rafteis  about  half  way,  and 
ceil  across  the  collar-joist,  which  forms  an  air-space.  We  place 
a  ventilator  on  top  of  the  roof,  6  feet  wide,  and  8  to  10  feet 
long.  The  number  of  ventilators  required  is  decided  by  the 
length  of  the  building. 

President. — Do  you  use  any  struts  or  iron  rods  through  your 
house  ? 

Mr.  Yereance. — Why  do  you  use  a  batter  if  the  ice  shrinks? 

Mr.  Bishop. — Our  batter  ice-houses  require  no  tie-rods,  and 
we  use  fence-flooring  for  sheeting  the  roof,  and  shingle  the  roofs. 
We  have  a  number  of  ice-houses  on  my  division  that  were  built 
by  contract,  about  ten  years  ago.  They  are  vertical,  and  are  24 
feet  high.  They  have  2x8  studding,  sheeting  on  the  inside 
and  out  with  shiplap,  and  2x3  flooring  strip  on  the  outside  of 
the  studding.  When  they  pack  the  ice  in  the  ice-houses,  they 
fill  in  between  the  sheeting  and  the  ice  with  2  or  3  inches  of  saw- 
dust, and  when  the  ice  settles,  it  bulges  out  the  side  of  the 
house,  and  it  is  often  necessary  to  put  in  rods,  to  keep  it  from 
bursting  out. 

Mr.  Carmichael. — On  the  Union  Pacific  we  pack  the  ice  close 
up  to  the  inside  of  the  building.  We  do  not  use  anything  be- 
tween the  ice  and  the  wall.  Our  houses  are  all  about  16  feet 
high  and  batter  12  inches  in  the  16  feet,  making  the  house  2  feet 
smaller  at  the  top  than  at  the  bottom  and  in  addition  to  this  the 
floor  falls  6  to  8  inches  from  the  sides  to  the  centre,  where  we 
have  a  drain  trough  that  runs  from  the  front  to  the  rear  of  the 


134 


I 

I 

■ 

1 


I 
I 


house.  This  drain  has  about  3  inches  fall,  and  connects  with  a 
drain  tile  and  trap.  This  style  of  building  does  away  with  the 
necessity  of  rods  to  prevent  the  ice  from  bursting  the  building. 
The  ice  being  packed  same  shape  as  the  building  as  it  wastes 
away  it  settles  towards  the  centre  of  the  building  and  relieves 
the  building  of  pressure. 

Mr.  Berg. — I  think  it  would  be  desirable  to  bring  out  the  I 

opinions  of  the  members  on  the  well-known  question  of  sawdust 
versxis  air-space.     It  will  probably  be  found  that  the  various  i 

opinions  are  quite  different.     The  usual  disadvantage  claimed  I 

when  using  sawdust  is  that  it  absorbs  moisture  and  with  moisture 
naturally  decay  will  start  earlier.  Therefore,  a  great  many  ice- 
house builders  advocate  air-spaces  entirely.  Other  important  ques- 
tions are  the  insulation  of  the  roof  and  side- walls ;  good  ventila- 
tion over  the  top  of  the  ice  so  as  to  keep  the  ice  sweet,  in  ice-house 
parlance ;  the  preparation  of  the  bed  for  the  ice  to  rest  on ;  the 
necessity  for  good  drainage ;  and  especially  the  prevention  of 
air  striking  into  the  bottom  of  the  ice  through  the  drain.  These 
are  some  of  the  vital  points  of  construction. 

A  very  important  branch  of  the  railroad  ice-house  business  is 
the  icing  of  refrigerator  cars  for  which  purpose  there  are  a 
variety  of  methods.  Some  simply  take  the  ice  out  of  the  ice-house 
and  push  it  on  elevated  platforms  or  slides  to  the  top  of  the  car 
to  be  iced.  In  other  plants  mechanical  means  are  used  not  only 
for  conveying  the  ice  to  the  cars  but  for  crushing  it  to  the 
proper  size.     The  committee  report  refers  to  the  ice-house  at  j 

Altoona,  Pa.  (Fig.  4),  where  there  is  a  crasher  and  the  crushed  ■ 

ice  is  conveyed  to  the  cars  in  buggies,  the  power  to  run  machin-  I 

ery  being  electricity.  | 

Mr.  Tanner. — In  the  several  ice-houses  built  along  the  Mis-  ' 

souri   Pacific  R.  R.,  no  sawdust  is  used  for  insulation.     We  I 

found  that  the  sawdust  transmitted  considerable  heat  that  caused  i 

the  ice  to  melt  very  fast.     The  sawdust  also  added  to  the  decay  ' 

of  the  studdings  so  that  the  house  had  to  be  reconstructed  every  | 

seven  or  eight  years.     lilost  of  the  ice-houses  built  to-day  are  ' 

patterned  after  and  built  on  the  principle  of  the  refrigerator  car,  | 

using  a  double  system  of  studdings.     We  make  a  good  air-space,  - 

with  sheeting  boards  and  roofing  felt  two  or  three-ply  thick,  and  I 
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well  put  on  both  inside  and  outside  of  each  set  of  studdings, 
weather  boarding  the  outside.  This  gives  good  satisfaction  and 
the  ice  melts  but  little.  A  batter  of  about  one  foot  in  22  feet 
is  used  in  most  cases. 

Mr.  King. — In  addition  to  what  Mr.  Carmichael  and  Mr. 
Bishop  have  said  concerning  ice-houses,  will  state  that  the  one 
Mr.  Bishop  referred  to  is  the  same  as  the  one  we  use  on  the 
Union  Pacific.  We  have  a  slope  w.  the  floor  as  well  as  the  batter 
on  the  sides,  and  I  think  that  has  a  good  effect,  as  the  ice  then 
settles  tQ  the  centre.  I  think  that  is  even  as  impoitant  as  the 
batter  sides.  The  slope  is  from  each  side  to  the  centre,  drop- 
ping about  twelve  inches,  and  at  the  centre  we  have  a  drain 
trough  which  slopes  from  one  end  to  the  other  terminating  out- 
side the  building,  that  is  trapped  in  such  a  way  that  the  air  can- 
not enter  the  drain  trough  and  he  transmitted  to  the  ice.  It  has 
been  a  question  with  us  whether  it  is  better  to  use  air-space  or 
not,  and  in  the  last  ice-house  we  built,  we  have  abandoned  the 
idea  of  air-space.  We  built  an  ice-house  at  Evanston  last  fall 
having  a  capacity  of  six  thousand  tons.  We  used  2x8  studs, 
lined  on  the  inside  with  good  flooring,  and  space  between  was 
filled  with  sawdust.  We  then  sheathed  it  on  the  outside  of 
the  studs,  and  covered  it  with  tar-paper,  and  sided  it  up  with 
drop-siding.  The  flooring  on  the  sides  is  carried  up  to  and  on 
the  underside  of  the  rafters  which  leaves  an  air-space  under  the 
roof.  The  cornice  is  disconnected  with  the  point  where  the  side- 
walls  meet  the  roof  leaving  a  space  of  three  or  four  inches  which 
allows  for  ventilation.  We  also  have  raised  ventilators  at  inter- 
vals in  the  roof.  In  the  last  ice-house  we  built,  these  spaces 
were  closed  up  so  that  they  are  without  air-space,  but  I  do  not 
know  that  the  ice  has  kept  any  better. 

Mr.  Yereance. — What  is  the  percentage  of  loss  of  the  pro- 
duct considered  to  be  in  a  house  having  no  further  insulation 
than  one  space  filled  with  sawdust?  Also,  if  the  bed  is  built 
sloping  towards  the  centre,  is  a  batter  necessary  in  that  case? 

Mr.  King. — I  am  not  able  to  say  what  percentage  of  loss  is. 
The  supply  department  on  our  road  takes  charge  of  the  product 
when  the  ice-house  is  filled,  but  I  understand  it  is  hardly  per- 
ceptible.    I  think  the  batter  on  the  sides  assists  the  slope  in 
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the  floor  to  keep  the  ice  towards  the  centre  as  each  successive 
tier  of  ice  is  drawn  in  just  that  much  whatever  the  batter  is,  and 
the  tendency  would  be  for  the  succeeding  courses  to  settle 
towards  the  centre  and  away  from  tlie  side- walls. 

Mr.  Berg. — In  regard  to  the  slope  in  the  floor,  I  have  always 
considered  that  was  a  proper  method  on  which  to  design  an  ice- 
house. In  regard  to  the  side  batter,  it  will  force  the  men  fill- 
ing the  ice-house  to  draw  in  ^ach  successive  tier  of  ice,  as  Mr. 
King  has  correctly  remarked,  but  I  would  not  necessarily  on 
this  account  advocate  or  consider  the  side  batter  essential.  In 
a  large  and  extensive  building  it  is  desirable  to  keep  the  con- 
struction square.  Proper  supervision  in  the  methods  of  pack- 
ing the  ice  in  the  interior,  drawing  in  the  tiers  as  the  ice 
increases  in  height,  will  accomplish  the  same  results  as  if  the 
sides  of  the  house  are  built  with  a  batter.  In  regard  to  the 
percentage  of  loss  or  shrinkage  in  an  ice-house,  I  had  occasion 
to  collect  data  on  that  subject  a  number  of  years  ago  and  found, 
from  statements  of  the  men  in  charge  of  ice-houses  on  the 
Lehigh  Valley  R.  R.,  that  in  a  brick  ice-house  at  Mauch  Chunk, 
Pa.,  the  shrinkage  was  about  ten  per  cent,  per  year.  Further, 
in  a  frame  ice-house  at  Phillipsburg,  N.  J.,  with  only  an  8-inch 
air  space  in  the  walls,  the  shrinkage  was  from  25  to  30  per  cent, 
per  year,  but  after  the  air  space  was  filled  with  sawdudt,  the 
shrinkage  was  reduced  to  about  15  to  20  per  cent.  The  brick 
house  is  in  a  gorge  along  the  side  of  a  mountain  and  gets  very 
little  sun,  while  the  frame  house  mentioned  stands  out  in  the 
open  exposed  to  the  sun  all  the  time.  The  apparent  result  of 
the  figures  I  have  quoted,  would  seem  to  indicate  that  air-space 
was  inferior  to  sawdust.  But,  as  usual,  there  were  other 
attending  circumstances  making  it  hard  to  establish  reliable 
deductions.  At  the  time  the  sawdust  was  put  in,  the  house 
needed  repair  badly,  and  was  generally  fixed  up  and  especially 
ventilating  sashes  put  in  at  ditTerent  points  of  the  sides  of  the 
building,  so  that  in  cold  weather  and  on  cool  nights  a  current 
of  air  could  be  directed  through  the  top  of  the  house  and  I'each 
aW  the  foul,  close  air  even  when  the  ice  was  well  drawn  down, 
-which  i  think  helped  to  reduce  the  shrinkage. 

Mr.  Ilanks. — Our  company  has  five  large    ice-houses,   two 
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batteries  each  of  12,000  tons  and  upwards,  which  are  con- 
structed with  the  batter  studding,  the  perpendicular  studs  are 
double-matched  sheeting  with  building  paper  between  the  out- 
side studding,  battered  4  feet  in  25-  and  80- feet  walls,  with 
novelty  siding  on  the  outside  stud ;  4  feet  of  Jumbo  cinders  for 
intermediate  filling  to  keep  out  air  drifts,  which  are  very  likely 
to  occur  at  the  bottom  more  than  elsewhere.  For  the  flooring 
of  the  ice-house,  I  find  we  have  best  experience  with  1-inch 
rough  maple  on  Jumbo  cinders  than  anything  else.  The  rafters 
ai*e  sheeted  on  lower  side  and  packed  with  marsh  hay,  a  good 
protection  from  the  sun's  x&y  where  five  and  six  roofs  join 
together.  Our  percentage  of  waste  is  about  one  course  on  the 
flat.  If  any  more  than  that,  it  would  be  in  imperfect  work  in 
taking  out  and  loading. 

Mr.  Yereance. — ^This  subject  of  the  waste  of  the  ice  in  the 
house  has  worried  us  a  great  deal.  We  have  packed  it  in 
almost  every  conceivable  way,  and  we  have  tried  all  the  various 
methods  of  storing.  We  have  not  got  a  '*  standard  "  house  on 
the  road  to-day,  and,  in  the  light  of  the  information  we  get 
from  the  transportation  and  traflQc  departments,  we  have  about 
concluded,  as  the  report  states,  that  the  question  of  ^^  standard 
section  "  merits  more  attention  than  would  at  first  seem  neces- 
sary. I  have  never  seen  asbestos  used,  but  a  member  sug- 
gested it.  It  is  an  inorganic  substance  instead  of  organic; 
but  what  the  result  would  be  if  placed  between  the  studding  in 
improved  insulation  is  not  within  my  knowledge. 

Mr.  Berg. — There  is  another  feature  I  would  like  to  call 
attention  to  in  connection  with  ice-houses.  There  is  a  tendency 
on  all  railroads  to  encourage  the  home  manufacture  of  appli- 
ances for  handling  materials,  etc.,  and  frequently  considerable 
moment  is  made  of  some  home  manufactured  article  and  many 
claims  made  as  to  the  resulting  economies.  As  a  rule,  the  true 
first  cost  is  never  actually  known  as  the  expense  account  in 
shop  or  the  labor  of  the  gang  is  not  properly  kept.  The  subse*- 
quent  operating  expenses  are  not  properly  analyzed  and  ex  parte 
statements  of  the  savings  produced  are  accepted  as  facts.  I 
am  a  strong  believer  of  going  into  the  market  and  getting  the 

most  improved  special  appliances  for  handling  ice.     Get  some- 
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thing  from  a  well-known  firm  of  specialists  rather  than  rig  op 
some  home-made  article,  of  coarse  osing  jodgment  in  the  selec- 
tion and  natnrally  only  where  the  size  of  the  plant  warrants 
special  contrivances  being  introduced.  I  refer  to  the  varioos 
methods,  machinery,  and  fixtures  for  filling  an  ice-house, 
handling  ice  in  and  out,  crushing  it,  etc. 

There  is  another  very  important  question  that  the  committee 
went  into  very  extensively,  and  the  chairman,  Mr.  Yereanee, 
deserves  credit  for  handling  this  branch  of  the  subject  so 
exhaustively.  I  refer  to  articial  ice  plants.  It  may  not  be  an 
every  day  occurrence  for  our  members  to  be  called  on  to  give 
their  views  on  this  feature  of  the  icing  business  and  yet  none  of 
us  know  what  we  may  not  have  placed  before  us  any  day  by  our 
superior  officers.  Some  years  ago,  I  had  occasion  to  study  up 
the  artificial  ice  business,  partly  in  connection  with  a  contem- 
plated plant.  I  visited  a  great  many  plants  in  the  country  and 
came  to  about  the  same  conclusion  as  the  committee  ha& 
reached,  namely,  that  in  many  places,  especially  in  southern 
sections  of  the  country,  it  would  pay  a  railroad  company  to  go 
into  the  artificial  ice  manufacture  provided  the  output  requir^ 
by  the  company  is  sutficient  to  warrant  it.  In  the  recommen- 
dations that  I  have  made  heretofore  in  published  articles  on  the 
subject  of  ice-houses  and  in  other  reports,  I  have  always 
emphasized,  however,  the  important  feature,  that  such  business 
should  be  conducted  by  an  auxiliary  company  closely  connected 
with  the  railroad  company,  but  not  distinctly  nin  under  a  rail- 
road department.  The  works  would  then  be  conducted  on  a 
truly  commercial  and  industrial  basis,  and  ueighboi-ing  settle- 
ments and  outsiders  could  be  supplied  with  ice,  thereby 
enlarging  the  daily  output  and  thus  diminishing  the  unit  cost. 
If  handled  in  this  manner,  it  would  prove  a  source  of  revenue 
and  give  the  railroad  company  much  cheaper  ice  in  southern 
sections  of  the  country  tban  they  could  get  in  «oy  other  way* 
I  simply  wanted  to  call  attention  to  this  valuable  feature  of  the 
committee  report,  which  was  apparently  being  overlooked,  and 
to  express  my  conviction  that  it  would  frequently  pay  railroad 
companies  to  look  into  the  matter  of  manufacturing  ice. 

Mr.  Eilers. — We  have  in  some  of  our  houses  a  slope  in  the 
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floor,  but  do  not  find  it  much  of  a  success.  We  are  now  build- 
iDg  our  houses  with  2x8  studding,  and  using  sawdust  between 
the  inside  and  outside  lining.  My  opinion  is  that  the  straight 
ice-house  instead  of  with  a  batter  is  preferable.  We  have  at 
Ottumwa  two  large  ice-houses  and  we  store  a  lot  of  ice  for  our 
freight  trains,  passenger  service,  and  in  fact  for  everything 
else,  and  find  them  a  great  deal  more  advantageous  than  with  a 
batter.  In  regard  to  rods  through  the  houses  to  hold  them ;  we 
put  our  rods  up  above  and  keep  them  entirely  clear  of  the  ice, 
so  that  there  is  no  fear  of  the  ice  spreading  the  house  out.  I 
find  that  we  have  had  no  trouble  at  three  or  four  of  our  divi- 
sion  points  in  regard  to  this. 

Mr.  Cummin. — Mr.  President,  Mr.  Pierce  is  present,  who  is 
not  a  member  of  the  association,  but  who  has  had  experience  in 
insulation  in  connection  with  refrigerator  cars. 

President. — We  will  be  glad  to  hear  from  Mr.  Pierce; 

Mr.  Charles  F.  Pierce. — My  experience  has  been  gained 
^  through  comparison  of  one  house  with  another,  and  in  many 
different  territories  and  climates.  The  temperature  at  which 
you  store  ice  in  an  ice-house,  has  much  to  do  with  the  ease  in 
which  you  get  it  out,  and  ice  stored  at  20  or  25  degrees  above 
zero  is  much  more  easily  removed  from  the  house  than  when 
stored  at  10  or  15  degrees  below  zero.  The  keeping  qualities  of 
the  ice  depend  very  much  on  the  different  methods  of  insulation 
and  the  climate.  Storing  ice  in  Southern  California,  or  in 
southern  states,  is  very  different  from  storing  it  on  the  Michi- 
gan Peninsula,  whether  saw-dust,  cinders,  shavings  or  air- 
spaces are  used.  All  give  different  results,  according  to  the 
quantity  of  air  confined  in  the  air-spaces,  and  the  different  materi- 
als mentioned  above  will  give  good  or  bad  results,  as  non-con- 
ductors of  heat  or  cold,  according  as  they  confine  the  air  in  the 
spaces.  A  good  3-inch  air-space,  with  the  air  well  confined,  is 
as  good  as  12-inch.  The  most  serious  test  we  have  is  the  keeping 
of  fruits.  I  Where  we  have  good  air-spaces,  we  can  protect  the 
fruit  all  the  way  from  three  to  eight  days,  even  as  far  north  as 
Ishpeming  on  the  Northwestern  road  and  even  in  extreme 
climates.  I  find  the  different  materials  give  different  protec- 
tion.    Sawdust  is  good  when  it  is  fresh  and  dry,  but  if  it  is 
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90ggy  and  vet,  it  loses  vsloe  and  becomes  a  cooduetor  of  heat. 
The  moie  air  space  toq  can  get  roand  toot  ice-hoose.  the  better 
the  ice  wiD  keep.  We  hare  often  folknred  the  suggestion  of 
an  air-spaoe  outside,  both  on  the  sides  and  roof  of  the  house, 
which  is  so  ananged  that  the  air  can  ciicnlate  thraogh.  The 
same  rale  is  applied  bj  the  Soathern  Fuific  By.,  having  false 
roofs  orer  their  cars  and  structures,  so  that  the  sun  does  not  so 
easily  penetiate  to  the  building. 

Mr.  Cummin. — My  own  experience  with  ice-houses  has  been 
rather  limited.  We  have  none  on  our  road,  contrwrting  for  all 
of  our  ice  from  an  ice  company.  But  I  had  a  little  experience 
some  twenty  odd  years  ago.  while  I  was  contracting,  that  has 
led  me  to  believe  that  sometimes  the  greatest  mistake  you  can 
make  in  building  ice-houses  is  laying  out  too  much  money  on 
the  bouse.  I  was  called  upon  by  an  ice-cream  manufacturer  to 
boild  an  ice-house  on  the  shores  of  a  large  lake,  and  he  de- 
scribed to  me  the  manner  in  which  he  wanted  the  house  built. 
At  first  I  positively  refused  to  have  anything  to  do  with  it.  but 
he  kept  after  me,  and  T  finally  agreed  to  build  it.  We  built  it 
with  6-inch  stii<1diDo,  sidinsr  it  on  the  outside  with  roush  hem- 
lock  boards  an^l  lined  it  on  the  inside  with  the  same  material, 
and  on  the  inside  of  that  we  built  a  rack  eighteen  inches  insi^ie 
of  the  lining  of  Ij^  x  2-inch  spruce,  and  be  stuffed  that  with 
salt  hav  from  the  salt  meadows.  The  roof  was  an  old- fash- 
ione<l  thatched  roof,  similar  to  the  old  ones  you  see  on  houses 
in  the  old  coantry.  The  rafters  were  three  feet  centres.  1 J  x  2- 
iiK'b  strips,  nailed  on  Ki-inch  centres  and  the  thatch  fastened 
to  these  strips  with  marlin.  To  use  an  old  phrase  it  was  not  a 
thing  of  l»eaaly,  but  to  the  ice-cream  manufacturer,  it  was  a  joy 
forever.  I  built  several  ice-houses  for  wealthy  gentlemen  after 
tliat  on  plans  furnished  and  on  which  a  great  deal  of  money 
was  ex  J  •envied.  My  opinion  is  that  none  of  them  kept  the  ice 
as  ^ood  as  the  one  built  for  the  ice-cream  man.  I  think  a 
double  roof  is  the  main  thing  in  an  ice-hi-mse.  It  gives  a 
carrent  of  air  passing  over  between  the  two  and  keeps  the  heat 
away  frf»ni  the  roof  adjoining  the  ice. 

3£r.  Siaien. — We  have  a  nnm>ier  of  ice-houses  on  the  Chesa- 
peake  ^   Ohio.      Tbey   are    htiWl  with  ^inch   studding  and 
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lined  up  with  plank  on  the  inside  and  rough  sheathing  on  the 
outside.  We  then  fill  in  with  sawdust  up  to  plate,  ceiling  under 
rafters,  thus  making  an  air  chamber.  On  the  outside  we  put 
on  another  strip  and  then  weather  boards  on  that,  making 
another  air  chamber.  Our  purchasing  agent  an*anges  with 
some  contractor  to  fill  the  ice-house  every  year.  We  do  not 
keep  a  very  large  stock  on  hand,  but  send  out  to  the  factory 
and  have  some  more  made  and  the  house  filled  up  again.  In 
that  way  we  do  not  give  it  much  chance  to  melt.  Nearly  all 
our  houses  are  filled  in  that  way  and  consequently  we  have  not 
much  trouble  with  it  melting: 

Mr.  Berg. — Regarding  the  sawdust  versus  air-space,  or  any 
other  kind  of  a  filling  versus  air-space,  I  think  we  can  learn  a 
great  deal  from  the  packing- houses  and  abattoirs,  where  the 
refngeration  question  is  of  such  heavy  moment.  Where  they 
have  to  create  artificial  cold,  they  certainly  desire,  after  getting 
it,  to  take  care  of  it.  I  believe  I  am  right  when  I  say  that  all 
designers  of  such  structui'es  invariably  use  air-spaces  instead  of 
filling  with  sawdust  or  any  substance  of  that  kind  for  the 
reason  that  Mr.  Pierce  has  mentioned,  that  when  the  sawdust 
becomes  wet  it  becomes  a  conductor  of  the  heat  from  the 
outside ;  and  in  addition  to  that  it  decays  the  timber  with 
which  it  comes  in  contact.  I  have  personally  always  considered 
that  air-spaces  are  preferable.  The  introduction  of  an  inde- 
pendent rack  on  the  inside  of  the  house  and  filling  between  the 
rack  and  the  sides  of  the  building,  as  mentioned  by  Mr.  Cum- 
min, with  some  suitable  material  is  good  practice. 

Mr.  Isaacs. — I  believe  the  proper  method  of  insulation  for 
an  ice-house  is  with  sawdust  packing  with  an  air-space  outside. 
We  know  that  dry  air  is  a  non-conductor,  but  that  moist  air 
free  to  move  is  a  pretty  good  conductor  of  heat.  It  is  almost 
impossible  to  get  an  air  space  next  to  the  ice  and  keep  the  air 
diy. 

Mr.  Montzheimer. — We  have  no  ice-house  at  Milwaukee.  The 
ice  is  delivered  in  cars  by  contract.  Originally,  the  ice  was 
broken  on  the  freight  platfoim  and  pulled  to  the  top  of  the 
refrigerator  cars  by  ropes.  Last  summer  we  built  a  short  trestle 
to  hold  two  cars  of  ice.     This  brought  the  floor  of  the  ice  cars 
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level  with  the  top  of  the  refrigerator  cars.  The  ice  is  then  slid 
along  the  top  of  the  refrigerator  cars  to  the  ice  tanks.  We  ice 
about  fifteen  or  twenty  refrigerator  cars  every  day  and  three 
men  can  do  it  in  two  or  three  hoars,  where  formerly  it  took 
twelve  men  all  day  and  then  they  were  in  the  way  of  the  freight 
handlers.  The  trestle  cost  about  $185  and  is  a  good  paying 
investment. 

Mr.  Charles  F.  Pierce. — In  order  to  have  fruit  come  through 
in  condition  from  California  to  New  York  in  extreme  weather, 
it  is  necessary  to  have  air-spaces  that  can  be  called  such.  A 
confined  air-space  is  not  a  confined  air-space  unless  it  is  a  con- 
fined air-space,  which  it  may  be  unuecessar}-  to  state.  If  the 
insulation  is  good,  the  confined  air  in  the  fii*9t  air-space  next  to 
the  air  where  sawdust  is  used,  will  be  more  moist  than  the  air 
in  the  outside  space.  The  ^\r  in  the  outside  space  should  be 
protected  from  the  moisture  of  storms,  and  the  heat  from  the 
direct  rays  of  the  sun,  in  order  to  protect  the  air  and  tempera- 
ture of  the  rooms  in  which  the  goods  ai-e  stored.  We  find,  by 
long  experience,  that  good  insulation,  with  confined  air-spaces, 
gives  us  the  best  results. 

Mr.  Isaacs. — If  you  have  no  means  of  allowing  the  sawdust  to 
drip  and  let  the  moisture  accumulate,  it  will  be  a  conductor  of 
heat,  but  if  holes  are  bored  in  the  sill  to  take  the  drip  from  the 
sawdust,  and  you  keep  it  comparatively  dry  it  will  be  a  fairly 
good  non-conductor. 

Mr.  Yereance. — If  the  sketch  of  tiie  Standard  Ice-House  Sec- 
tion recommended  by  the  committee  (Fig.  2)  is  examined,  it 
will  indicate  how  moisture  or  dampness  of  the  air  in  the  insu- 
lating spaces  can  be  cheaply  overcome  when  the  job  is  properly 
done,  as  each  air-space  can  be  made  air-  and  water-tight.'  That 
means  that  the  air  will  be  kept  dry. 
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VI.  Best   End  Construction  of  Trestles  Adjoining 

Embankments. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Buildings: 

Gentlemen: — Tour  committee  on  subject  No.  8  beg  to  submit  the 
following  as  is  in  their  opinion  the  '*  Best  End  Construction  of  Trestles 
Adjoining  Embankments^* : 

First.  The  end  bent  should  be  piled  and  consist  of  not  less  than  four 
piles  well  driven,  and  properly  spaced. 

Second.  The  bulkliead  should  begin  about  one  inch  below  the  base 
of  the  rail,  conform  to  the  slope  of  the  embankment  and  extend  below 
the  tops  of  the  piles. 

Third.  The  embankment  at  the  end  of  the  trestle  should  be  made  of 
such  material  obtainable  as  will  shrink  or  settle  the  least. 

(a)  The  piles  in  the  end  bent  are  called  upon  to  bear  not  only  one- 
half  the  load  on  their  span,  but  also  the  shock  of  on-coming  trains. 
Could  the  embankment  be  kept  up  to  its  proper  height,  there  would 
be  no  trouble  from  the  latter  cause.  Since  there  is  more  or  less  yield- 
ing to  the  embankment,  trains  crossing  a  trestle  act  like  so  many  pile- 
drivers  on  the  end  bent,  and  the  resistance  of  this  bent  gives  the  train 
the  jolts  so  familiar  to  all.  On  this  account,  where  all  piles  in  a  tres- 
tle have  been  driven  to  a  uniform  bearing,  if  any  settlement  takes 
place  afterwards,  it  usually  occurs  first  in  the  end  bents.  The  piles  in 
the  end  bents  should,  tlierefore,  wherever  practicable,  be  long  enough 
to  go  through  the  embankment  and  be  driven  to  solid  bearing  in  the 
ground  beneath,  and  deep  enough  to  guard  against  any  possible  dan- 
ger from  scour  from  the  stream  which  the  trestle  crosses. 

As  the  end  bent  is  called  upon  to  do  the  heaviest  work,  it  follows 
that  its  piles  should  be  spaced  so  that  each  one  will  be  uniformly 
loaded.  We  condemn  the  use  of  a  three-pile  bent  for  any  but  tempo- 
rary work.  It  is  rarely  sufficient  for  the  end  bent  and  its  worst  fea- 
ture is,  that  the  giving  away  of  any  one  pile  is  apt  to  cause  the  whole 
bent  to  fail.  Trestles  of  this  kind  are  particularly  dangerous  after 
they  begin  to  rot. 

(b)  The  bulkhead  should  be  as  wide  and  conform  to  the  slope  of  the 
embankment  for  obvious  reasons.  Separating  it  from  the  trestle  by 
furring  strips,  and  extending  the  bulkhead  below  the  tops  of  the  piles, 
are  for  the  purpose  of  keeping  the  ends  of  the  stringers  and  tops  of  the 
piles  from  decaying,  by  having  a  free  circulation  of  air  around  them. 
An  air-space  of  less  than  two  inches  is  apt  to  become  clogged  by  earth 
or  other  material  lodging  in  it.  We  prefer  an  air-space  of  not  less 
than  three  inches.  Where  the  bank  is  more  than  six  feet  high,  one 
extra  pile  should  be  driven  on  each  side  of  the  track  to  hold  the  ends 
of  the  bulkhead  from  being  crowded  in  by  the  embankment,  and 
dependence  should  not  be  placed  in  the  bolts  through  the  stringers 
and  cap  to  keep  the  end  bent  from  being  pushed  out  of  place.  Struts 
should  be  used  from  the  cap  of  the  end  bent  to  the  second  bent,  pref- 
erably to  its  piling  at  their  ground  line. 

If  planks  are  used  for  the  bulkhead,  a  bi'ace  should  extend  on  each 
side,  from  the  end  of  the  ties  to  below  the  outside  ends  of  the  bottom 
plank,  to  which  the  ends  of  the  bulkhead  planks  should  be  spiked. 

(c)  We  have  already  touched  upon  the  necessity  of  keeping  the 
embankment  up  to  its  proper  height,  hence  the  reason  for  using 
material  that  will  shrink  or  settle  the  least,  at  the  end  of  the  trestle. 
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Sufficient  berm  should  be  left  at  the  bottom  of  the  bulkhead  to  pre- 
vent the  embankment  from  bein^  undermined.  Where  the  embank- 
ment in  new,  it  is  well  to  let  the  trestle  extend  temporarily  one  span 
beyond  its  final  length  over  the  embankment  and  rest  it  on  mud  sills, 
the  extra  span  to  be  taken  out  when  settlement  has  ceased. 

We  append  herewith  plans,  illustrating  points  brought  out  in  our 
report,  from  the  following  railroads:  D.  S.  S.  &  A.,  C.  &  N.  W., 
S.  P.  Company,  C.  M.  &  St.  P.,  P.  F.  W.  &  C,  D.  &  I.  R.  R. 

Respectfully, 

C.  C.  Mallard, 

W.  S.  Danes. 
DISCUSSION. 

Mr.  Mallard. — I  have  nothing  further  to  add  to  the  committee 
report  excepting  that  we  furnished  the  plan  of  the  Southern 
Pacific  company,  and  you  will  note  that  there  is  no  air-space  left 
between  the  bulkhead  and  the  rest  of  the  trestle.  This  was  not 
considered  necessary  because  we  use  creosoted  timbers  and  they 
are  impervious  to  water  and  will  not  rot. 

Mr.  Strain. — For  a  protection  of  the  end  of  trestles,  I  am  in 
favor  of  extending  the  dump  bent  well  into  the  dnmp.  After 
doing  so,  I  think  the  bulkheads  should  be  brought  down  below 
the  bottom  of  the  cap,  and  a  3-inch  block  be  placed  between  the 
end  of  the  stringers  and  the  bead  block.  This  protects  the  cap, 
and  also  prevents  the  dirt  from  coming  in  contact  with  the 
stringers.  We  use  that  method  on  the  Middle  division  and  find 
it  works  very  satisfactorily.  Where  we  shorten  up  a  trestle,  we 
put  in  head  blocks  low  enough  to  prevent  the  water  washing 
from  under  them.  We  drive  4  piling  in  the  dump  bent  and 
make  it  a  point  to  get  the  largest  piling  for  that  purpose. 

Mr.  Carraichael. — We  build  a '  neat  and  lasting  bulkhead  at 
the  ends  of  our  trestles.  We  saw  the  stringers  off  flush  with 
the  outside  of  the  cap  and  set  up  3-inch  furring  strip.  Then 
build  in  3  pieces  of  7x15  inch  pine  on  edge,  one  above  the  other, 
making  bulkhead  3  feet  9  inches  high.  This  reaches  from  the  base 
of  the  rail  down  6  inches  below  the  bottom  of  the  cap,  and 
forms  an  air-space  of  3  inches  between  the  bulkhead  and  end  of 
bridge  proper.  This  7  x  15-inch  is  old  bridge  stringers.  We 
bolt  the  bottom  piece  of  the  bulkhead  to  the  piles  and  cut  the 
ends  on  a  mitre.  A  bulkhead  of  this  description  will  last  as 
long  as  the  bridge  top  and  is  always  up  in  shape. 
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Mr.  A.  McNab. — On  our  system  nearly  all  oar  pile  and  bent 
trestles  are  filled  so  as  to  have  a  natui*al  slope.  We  let  the 
stringers  project  6  inches  over  cap,  catting  them  off  square  with 
track,  and  spike  grade  plank  on  the  ends  of  stringers.  We 
generally  use  2  pieces — 3  x  12  inches — 16-feet  pine  for  grade 
plank.  The  lower  edge  of  grade  plank  is  4  inches  lower  than 
bottom  of  stringer.  We  leave  no  air-space  between  stringer  and 
grade  plank. 

Mr.  Bishop. — Our  system  is  similar  to  Mr.  McNab's. 

Mr.  Riney. — Our  system  is  the  same  as  has  been  explained. 
We  have  a  3-inch  air-space  between  the  bulkhead  and  stringers- 
Mr.  Mallard. — We  brought  out  in  the  committee  report  the 
point  that  where  the  bulkheads  were  over  six  feet  piles  should 
be  driven  on  the  shore  side.  Some  provision  should  be  made 
for  keeping  the  bents  from  turning  over. 

Mr.  Carmichael. — In  the  end  construction  of  our  trestles, 
-where  the  dumps  are  6  feet  high,  we  bolt  a  chuck-block  on  the 
bottom  side  of  the  jack-stringer  close  up  against  the  cap.  If 
the  dump  is  more  than  6  feet,  we  put  3  struts  between  the  dump 
cap  and  the  next  cap  ahead  and  bolt  the  chuck-block  on  the  jack- 
stringer  at  the  second  cap.  This  gives  us  two  bents  to  hold  the 
dump  pressure.     We  find  this  very  satisfactory. 

Mr.  Staten. — We  have  nothing  of  the  kind  on  our  main  line, 
but  on  the  branches  we  have  trestles,  and  since  I  have  been  con- 
nected with  the  road  we  have  renewed  many  of  them.  We  use 
stringers,  8  x  16,  10  x  12,  and  12  x  12.  We  generally  leave  six 
or  eight  feet  end  panel  and  put  the  timber  right  behind  bent  at 
whatever  slope  the  fill  would  be,  and  frame  that  right  up  to  the 
top  against  the  rails.  Where  the  piece  goes  across  in  front  just 
have  it  the  width  of  the  roadbed  and  outline  the  slope  of  the 
fill  till  you  come  up  to  the  top.  And,  if  thei*e  should  be  any 
pressure,  it  will  be  on  crib  instead  of  bent.  We  always  try  to 
use  the  old  timber  and  make  it  as  neat  as  we  can,  sloping  it  to 
suit  fill. 

Mr.  Zimmerman. — On  the  Union  Pacific,  Denver  &  Gulf,  our 
plan  of  fixing  ends  of  bridges  is  the  same  as  used  on  the  Union 
Pacific  system. 

Mr.  Mallard. — In  coming  here  I  passed  over  various  systems 
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where  they  had  put  in  old  stringers,  many  of  them  the  same 
length  and  many  of  a  variety  of  lengths  to  hold  the  bank, 
and  at  some  places  fence  rails  were  put  in  at  the  corners. 
In  our  committee  report  we  recommended  that  the  slope  should 
conform  to  the  slope  of  the  bank,  for  appearance  if  for 
nothing  else. 

Mr.  Eggleston. — We  drive  a  six-pile  bent,  four  piles  for 
track  and  two  for  bank.  We  put  our  bulkheads  down  four  feet 
below  the  actual  bed  of  the  stream  to  save  washing  or  under- 
mining. We  build  the  bulkhead  up  according  to  the  slope  of 
the  approaches.  If  we  have  old  timber  we  use  it,  and  if  not 
we  use  6  X  12  plank  for  bulkhead. 
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VII.     Bridge  Warnings  for  Low  Overhead  Structures. 

COMMITTEE   REPORT. 

To  the  President  and  MevnJbem  of  the  Association  of  Railway  Superin- 
tendents of  JiHdges  and  Buildings: 

Your  committee  on  the  subject  ^'Bridge  Warnings  for  Low 
Overhead  Structures"  present  the  following  report: 

There  seems  to  be  no  doubt  of  the  necessity,  and  we  have  found  no 
tendency  on  the  part  of  any  one  to  dispute  the  value,  of  giving  warn- 
ing to  railroad  men  on  top  of  cars,  of  the  fact  that  the  train  is  approach- 
ing some  overhead  structure  or  tunnel,  with  less  clearance  than 
requisite  to  clear  the  tallest  man  standing  on  top  of  the  highest  car. 
A  number  of  appliances  for  giving  such  warning  are  used  on  railroads 
and  are  known  by  a  variety  of  names,  such  as  bridge  warning,  bridge 
guard,  tickler,  tell-tale,  whip  guard,  bridge  indicator,  bridge  detector, 
bridge  alarm,  and  bridge  signal. 

•  The  general  principle  remains  the  same  in  all  cases,  namely,  some 
appliance  is  suspended  or  swung  over  the  track  near  the  obstruction 
in  such  a  manner  and  at  such  a  height  as  to  strike  a  man  a  light  blow 
and  thereby  give  warning  that  a  low  bridge,  tunnel,  or  other  overhead 
structure  is  being  approached. 

There  are  two  radically  different  systems  employed  to  accomplish 
the  results  desired.  The  system  that  is  most  extensively  used,  and 
which  for  convenience  will  be  designated  as  the  '^  vertical  rope  system,*' 
consists  of  having  light  vertical  ropes  or  wire^  (known  as  tell-tales, 
whip-cords,  ticklers,  or  danglers)  suspended  over  the  track  from  a 
ligid  horizontal  wooden  or  iron  bar  or  hung  from  a  flexible  wire  or 
cable,  the  bar  or  cable  being  suitably  supported  on  the  outside  of  the 
track  or  tracks  by  upright  posts  set  in  the  ground  and  properly  braced 
and  backstayed.  In  the  other  system,  called  frequently  the  Walling 
system,  from  the  name  of  the  leading  patentee,  and  which  can  be 
designated  as  the  **  swinging  arm  system,"  a  light  horizontal  swinging 
arm  is  projected  out  from  a  post  planted  on  the  outside  of  the  track  so 
that  the  arm  will  strike  a  man  on  top  of  a  car,  but  at  the  same  time 
swing  out  of  his  way  as  he  passes  on  and  then  return  automatically  to 
its  original  position  again. 

It  can  be  stated  at  once  that  the  swinging  arm  system  requires  a 
separate  arm  for  each  track  to  be  protected  and  further  a  separate 
post  for  each  track,  unless  a  post  is  set  between  tracks  with  arms  on 
two  sides.  In  the  vertical  rope  system,  any  number  of  tracks  can  be 
crossed  and  the  posts  kept  clear  on  the  outside  of  all  the  tracks,  the 
only  question  involved  being  to  give  the  supporting  bar  or  cable  the 
proper  stiffness,  and  to  backstay  or  brace  the  end  posts  sufficiently  to 
resist  the  inward  pull  at  the  top. 

Further,  the  testimony  of  the  use  of  the  swinging  arm  system  on  the 
Boston  <&  Maine  R.  R.  and  on  the  Lehigh  Valley  R.  R.,  indicates  that  it 
is  not  always  safe.  It  has  to  be  hung  very  delicately  so  as  not  to  hit 
too  hard  a  blow  when  struck,  but  in  consequence,  high  winds  affect  it 
and  blow  it  out  of  position.  It  can  also  be  said  that  there  is  no  posi- 
tive assurance  that  in  northern  climates  the  pivoted  joint  connections 
will  not  become  frozen  and  hence  the  apparatus  dangerous  under 
such  conditions.  Further,  it  is  very  easily  damaged  by  trainmen 
striking  it  with  brake-sticks  or  by  swinging  it  around  with  great  force 
or  catching  hold  of  it  when  passing  slowly  under  it. 

There  are  other  similar  ari'angements,  in  which  light  horizontal  arms 
are  counterweigh  ted  or  variously  arranged,  but  they  have  similar 
objections  to  those  just  mentioned. 

Tour  committee  is  forced  to  consider  that  the  vertical  rope  system, 
as  it  has  been  designated  above  for  briefness,  is  the  best  under  most 
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circiiiii9taxices.    There  are  numerous  modifications  of  it  in  details,  but 
the  general  principles  remain  the  same. 

It  will  prove  desirable  to  mention  briefly  some  of  the  most  impor- 
tant characteristics  and  practical  features  that  should  be  considered  in 
the  design  of  abridge  warning. 

Probably  a  very  vital  consideration  is  low  first  cost  combined  with 
durability.  In  this  latter  respect  the  iron  tube  supports  and  overhead 
bar  used  by  the  Southern  Pacific  Ry.  are  very  advantageous,  while  tlie 
preservation  of  timbers  by  chemical  means  on  all  roads  having  facili- 
ties for  such  work  within  reach  will  also  prove  a  saving  in  the  long 
run.  As  the  material  is  standard  stock,  it  can  be  framed  and  treated 
in  large  batches  at  a  time  and  placed  in  stock.  Of  course,  a  very  low 
first  cost  can  be  obtained  by  adopting  very  cruae  arrangements,  but 
it  is  a  question  whether  possible  damage  suits  for  accidents  resulting 
from  imperfect  structures  will  not  far  outbalance  the  slight  additions^ 
cost  of  a  suitable  consti'uction  in  the  start. 

According  to  the  data  collected  by  your  committee,  bridge  warnings 
seem  to  cost  from  $8.00  to  $25.00,  for  a  single  track,  and  from  $20.00 
to  $:)0.00  for  a  double  track  warning.  With  a  cable  support,  a  large 
number  of  tracks  can  be  crossed  with  comparative  ease  and  small 
additional  cost  over  that  of  a  double  track  warning.  One  member 
places  the  extra  cost  as  only  fivii  cents  per  lineal  foot.  For  an  im- 
proved system  using  some  means  to  prevent  the  ropes  from  catching 
on  the  cable,  the  probable  extra  expense  would  be  from  $3.00  to  $5.00 
per  additional  track  over  the  cost  of  a  double  track  warning.  The 
standard  irmi  tube  frame  bridge  warning  of  the  Southern  Pacific  Ry. 
costs  $25.00  complete  for  a  single  track. 

In  regard  to  the  tell-tales,  ticklers,  or  danglers,  the  usual  construc- 
tion is  to  use  ropes,  from  one-fourth  tn  three-fourths  inches  in  size, 
knotted  at  the  lower  end  and  suspended  from  short  pieceif  of  wire  or 
fiat  iron  loosely  or  rigidly  connected  to  the  overhead  bar  or  cable.  In 
some  cases  the  ropes  are  attached  directly  to  the  overhead  bar  or 
cable.  It  is  a  mistake  to  use  too  large  a  cord  and  especially  a  big 
knot  at  the  lower  end.  In  winter,  ice  will  collect  to  such  an  extent 
that  it  is  positively  dangerous  for  a  man  to  be  hit  by  the  end  of  one  of 
these  ropes.  Rubber  straps,  sash  cord,  or  old  bell  cord  is  frequently 
specified.  On  the  Lehigh  Valley  R.  R.,  the  practice  is  to  untwist  old 
heavy  rope  and  use  one  of  the  strands,  which  is  economical  and  makes 
a  softer  rope.  Some  designs  show  wire  or  steel  tape  danglers,  but 
this  feature  does  not  seem  a  good  one,  on  account  of  ^'ust  and  greater 
danger  to  men. 

The  ropes  are  generally  spaced  from  four  to  eight  inches  apart  for  a 
distance  of  five  to  eight  feet  across  the  track.  The  lower  ends  are 
usually  specified  to  be  six  inches  lower  than  the  lowest  point  of  the 
overhead  structure  for  which  they  are  to  give  warning,  or  a  standard 
height  of  from  sixteen  to  seventeen  feet  above  the  rail  is  specified. 

One  of  the  important  features  is  to  prevent  the  ropes  from  being 
blown  by  winds  or  the  engine  exhaust,  or  more  particularly  from 
being  tossed  up  by  trainmen  in  such  a  way  as  to  remain  hanging  on 
the  top  frame  or  bar.  This  is  one  of  the  most  usual  objections  to  the 
danglers.  It  can  be  overcome  in  a  number  of  ways,  several  of  wlilcli 
are  indicated  in  the  plans  accompanying  this  report.  The  arrange- 
ment shown  as  in  use  on  the  Chicago,  Rock  Island  A  Pacific  R,  R., 
namely,  a  horizontal  hood  over  the  top  of  the  horizontal  bar  above  the 
tell-tales,  has  the  irreat  additional  advantasre  of  protecting  the  ropes  to 
a  certain  extent  from  the  weather,  and  hence  less  liability  to  freeze 
and  become  stiff  and  hard. 

In  regard  to  the  location  of  the  warning  with  relation  to  the  bridge 
proper,  it  should  not  be  too  far  away,  as  there  is  too  much  chance  for 
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a  brakeman  to  rise  up  on  the  car  between  the  warning  and  tlie  bridge. 
Various  distances  of  from  200  to  800  feet  are  specified,  and  in  one  case 
one  quarter  of  a  mile  is  mentioned.  The  distance  should  certainly  be 
limited  to  about  200  feet,  and  in  yards  where  much  switching  back 
and  forward  is  done  immediately  under  an  overliead  bridge,  the  loca- 
tion should  be  closer,  or  even  a  second  warning  put  up. 

Most  roads  seem  to  specify  that  bridge  waimings  shall  be  used  at  all 
overhead  obstructions  with  a  less  clearance  than  twenty  feet,  although 
the  range  runs  from  eighteen  feet^  six  inches  to  twenty-two  feet. 

An  important  maintenance  feature  in  to  arrange  that  the  danglers 
can  be  easily  repaired  if  torn  off,  tied  up,  or  knotted  together  by 
brakemen  standing  on  cars  temporarily  halted  under  the  warning. 
The  usual  method  of  having  a  car  hauled  under  the  warning  and 
workmen  climb  up  on  horses  on  top  of  the  car  is  so  cumbersome, 
especially  out  on  the  line,  that  it  is  put  off  from  day  to  day,  thus  taking 
many  chances  with  the  life  of  the  trainmen  at  night.  The  other  sys- 
tem of  setting  up  a  ladder  is  equally  objectionable.  A  tell-tale  frame 
that  can  be  let  down,  or  if  hung  to  a  cable  some  arrangement  to  lower 
the  entire  cable,  is  generally  preferable.  It  must  be,  however,  practi- 
cable and  guarded  in  such  a  way  that  tramps  and  unauthorized  parties 
cannot  tamper  with  it.  Mr.  W.  B.  Mitchell,  of  the  Erie  R.  R.,  reports 
that  he  uses  a  small  windlass  locked  in  a  box  on  the  side  post  near  the 
ground.  The  tell-tales  are  suspended  from  a  cable,  one  end  of  which 
is  wrapped  around  the  drum  of  the  windlass.  When  required,  the 
cable  is  let  down  and  after  the  repairs  are  made,  hoisted  into  place, 
and  a  strain  put  on  it.  Special  attention  is  directed  to  the  aevice 
used  on  the  Chicago,  Milwaukee  A  St.  Paul  Ry.,  known  as  the  '*Net- 
tenstrom  Signal,**  which  is  giving  good  service,  as  per  report  of  Mr. 
Onward  Bates. 

This  is  one  of  the  advantages  of  using  a  cable,  and  it  has  also  the 
advantage  that  a  lax^e  number  of  tracks  can  be  spanned  witii  it.  But 
it  has  the  disadvantage  that  it  is  liable  to  sag  badly  and  requires  good 
backstay ing  and  bracing  of  the  side  posts. 

The  effort  to  counteract  the  ruling  passion  of  brakemen  to  show 
their  agility  by  climbing  up  on  bridge  warnings  when  a  car  stops 
temporarily  under  one  has  producea  numerous  arguments  for  and 
against  a  rigid  overhead  construction.  If  made  rigid,  no  serious  harm 
will  be  done,  while  on  the  other  hand,  if  not  able  to  support  the 
weight  of  a  man  there  will  be  less  temptation  offered,  but  more  dam- 
age done  if  the  feat  is  attempted.  This  is  a  double-edged  question 
that  your  committee  will  not  attempt  to  settle. 

Comparing  tlie  single  post  fi-ame  and  a  double  post  frame  for  a 
single  track  warning,  it  can  be  said  that  the  single  pose  can  only  be 
used  where  there  is  an  opportunity  to  bury  the  foot  well  in  the 
ground  or  otherwise  thoroughly  brace  it.  Where  this  is  not  feasible, 
a  post  each  side  of  the  track  should  be  used.  Furtlier,  a  double  post 
warning  can  be  more  readily  and  quickly  framed  and  put  up  on  the 
ground,  whereas  a  sii^le  post  frame  with  projecting  arm  requires 
more  carpentry  work,  that  should  preferably  be  done  in  a  shop,  and 
the  post  has  to  be  set  with  greater  care  in  reference  to  the  track  and 
much  closer  to  it. 

We  present  in  an  appendix  descriptions  and  illustrations  of  a  large 
variety  of  bridge  warnings  and  information  kindly  contributed  by 
members  of  this  Association  in  response  to  the  circular  of  inquiry 
sent  out  by  tlie  committee. 

W.  £.  Habwig, 
M.  A.  Martix, 
Joseph  Doll, 

CommitUe, 
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APPENDIX  TO   COMMITTEE   REPORT    ON    "BRIDGE   WARN- 
INGS FOR  LOW  OVERHEAD  STRUCTURES." 

DESCRIPTION  OP  BRIDGE  WARNINGS  FROM  DATA.  FURNISHED  BY  MEM- 
BERS OF  THE  ASSOCIATION. 

Erie  R.  R. : — Uses  for  single  track  a  one-post  "  Bridge  tell-tale  "  with 
ropes  suspended  over  track,  as  shown  on  Plan  No.  1.  Mr.  W.  O.  Eggle- 
ston  states  the  cost  is  $16.72  for  one  warning. 

Wabash  R.  R. : — Uses  for  single  and  double  track  a  two-post  **  Bridge 
warning  "  with  a  wooden  cross-bar  from  which  the  ropes  are  suspended, 
as  shown  on  Plan  No.  2. 

Chicago,  Rock  Island  A  Pacific  Railway: — Uses  on  the  lines  west  of 
the  Missouri  river,  for  single  track  a  two-post  ** Bridge  tell-tale^'  with 
wooden  cross-bar  from  which  the  ropes  are  suspended,  as  shown  on 
Plan  No.  8.  Mr.  Greorge  J.  Bishop  states  that  wliile  the  design  is  simi- 
lar to  other  bridge  warnings  there  is  one  very  good  and  novel  feature 
about  it,  namely,  a  hood,  7  ft.  8  in.  long  and  5  ft.  wide,  above  the  ropes. 
Trainmen  and  the  exhaust  from  the  engine  cannot  throw  the  ropes  so 
as  to  cause  them  to  hang  on  top  of  the  cross-bar.  Tlie  cost  for  one 
single-track  bridge  warning  is  for  material,  $12.26,  for  labor  on  con- 
struction, $6.67,  for  labor  in  erection,  $7.50;  total  cost,  $26.43. 

Pennsylvania  Company: — Uses  a  one-post  *' Bridge  alarm '^  with 
one-half  inch  ropes  hung  to  one-fourth  inch  rods  run  directly  through 
the  top  cross-arm,  a«  shown  on  Plan  No.  4.  Mr.  N.  W.  Thompson 
states  that  he  generally  makes  the  ropes  2  ft.  10  in.  long  and  the  rods 
the  same  length,  and  then  sets  the  post  so  that  the  ends  of  the  rope  are 
six  inches  lower  than  the  lowest  point  of  bridge.  The  ropes  should 
not  be  longer  than  the  rods  or  they  will  catch  and  hang  on  the  cross- 
arm.    These  bridge  alarms  cost  from  $15  to  $18,  in  position. 

New  York  Central  &  Hudson  River  R.  R.: — Uwes  for  several  tracks 
the  system  shown  on  Plan  No.  5,  namely,  ropes  suspended  from  a  wire 
cable  stretched  across  the  tracks  between  two  side  posts.  For  a  single 
track  the  standard  *^  Bridge  guard  '^  is  a  one-post  structure,  as  shown 
on  Plan  No.  6.  The  timbers  coming  in  contact  with  the  ground  are 
painted  thoroughly  with  a  preservative  fluid  called  **Carbolineum 
Avenarius.**  • 

West  Shore  R.  R. : — Uses  a  one-post  "  Bridge  guard  "  prnctically  the 
same  as  shown  on  Plan  No.  6.  with  the  additiimal  feature  that  on  top  of 
the  cross-arm  there  is  a  board  two  feet  high  and  eight  feet  long  set  iip  on 
edge,  which  board  acts  as  a  fender  to  prevent  the  ropes  when  thrown 
up  from  hanging  on  the  cross-arm,  which  accomplishes  the  same  result 
as  the  wire-netting  frame  used  in  otlier  designs  below  the  cross-arm,  as 
shown,  for  instance,  on  Plan  No.  9.  Mr.  W.  B.  Yereance  says  this 
bridge  guard  costs  $10  at  shop,  and  can  probably  be  erected  for  about 
$2.50  to  $3.00. 

Chicago,  Milwaukee  A  St.  Paul  Railway: — Uses  the  **  Xettenstrom 
Signal.'*  as  shown  on  Plan  No.  7,  for  a  double-track  warning.  The  ar- 
rangement for  a  single  track  is  similar  to  that  shown  in  the  plan, 
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excepting  that  the  heads  of  the  side  posts  are  connected  by  2  in.  x  6 
in.  X  18  ft.  top  bar  with  2  in.  by  6  in.  knee  braces.  The  chief  feature 
of  this  design  consists  in  the  ease  with  which  the  supporting  one-fourth 
inch  wire  rope  can  be  lowered  in  case  repairs  are  required.  The  ropes 
are  one-half  inch  round  duck  belting,  four  feet  long,  and  are  spaced  on 
a  rod  attached  to  the  wire  cable  by  tnree-eightbs  inch  rubber  hose  with 
washers.  Mr.  Onward  Bates  states  that  this  type  of  bridge  warning 
has  been  in  use  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway  for  the 
past  three  years,  and  has  proved  much  more  satisfactory  than  the 
warnings  used  previously.  The  cost  of  a  set  of  strips  hung  on  the  rod 
ready  for  use  is  about  $3.25.  The  cost  of  poles,  sheaves,  wire  rope, 
and  the  erection  will  of  course  vary  according  to  circumstances,  but 
the  usual  estimate  for  a  single  track  warning  erected  is  $20. 

Boston  A  Maine  R.  R.:— Has  a  number  of  different  designs  for 
*'  Bridge  guards*'  in  use  with  one-post  and  a  wooden  cross-arm  from 
which  ropes,  rubber  straps,  wires,  or  steel  tapes  are  suspended  over 
the  track.  There  is  also  a  design  in  which  light  wooden  slats,  1)4  in* 
X  )|^  in  at  top  and  ^  in.  x  ^  in.  at  bottom,  are  strung  on  a  telegraph 
wire  stretched  across  tlie  track  from  the  top  of  posts.  Mr.  J.  P.  Snow 
states  that  the  design,  shown  on  Plan  No.  8,  and  designated  by  him  as 
the  '*  Walling  bridge  guard,*'  is  the  one  that  is  now  generally  used  on 
tbe  road.  It  is  more  durable  than  most  of  the  others  and  is  quite  inex- 
pensive. The  warning  made  with  fiat  steel  tape  is  very  cheap,  and  in 
some  places  gives £Ood  satisfaction,  but  on  his  road  the  tapes  rust  out 
In  a  very  short  time,  from  the  blast  of  the  engines.  Wires  and  straps 
are  apt  to  be  thrown  over  the  bar  bv  tlie  brakemen  and  hence  rendered 
ineffective.  The  guard  made  with  a  light  horizontal  bar  counterbal- 
anced with  a  ball  on  the  rear  end  has  been  used  auite  extensively,  and 
works  well  when  it  is  not  out  of  order.  The  Walling  bar  is  much  less 
liable  to  get  out  of  order,  and  is  effective  except  in  case  of  a  very  high 
wind. 

Southern  Pacific  Railway: — Plan  No.  9  shows  the  wooden  frame 
standard  ^^Low  bridge  warning"  and  a  more  recent  standard  with 
boiler-tube  frame,  the  latter  being  used  exclusively  at  present  on  the 
Pacific  system  of  the  road.  Mr.  John  D.  Isaacs  states  that  the  cost  of 
the  boiler* tube  frame  warning  for  single  track  is  $25,  in  place,  all 
charges  included.  Also  that  it  is  best  to  make  the  wire  screen  with 
diagonal  mesh,  as  shown  on  the  plan,  otherwise  the  cross-beam  will 
sag. 

Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway: — Uses  for 
single  track  a  one-post  *'  Bridge  alarm,"  similar,  as  far  as  the  post  and 
cross-arm  are  concerned,  to  Plan  No.  4,  and  with  ropes  suspended  from 
a  wire-netting  frame  hung  to  the  cross-arm,  similar  to  Plan  No.  9. 
The  bridge  alarm  is  to  be  used  for  all  structures  with  less  than  twenty 
feet  clearance  above  rail,  and  to  be  placed  not  more  than  200 feet  from 
tiie  structure.  The  bottom  of  the  *^  danglers"  to  be  at  least  six  inches 
below  the  lowest  point  of  structure.  \^  oodwork  to  be  of  white  pine. 
Timber  below  ground  tarred,  above  ground  painted  black.  Post,  8  in. 
X  8  in,  chamfered,  and  set  in  ground  with  cross-frame.  Cross-arm,  13 
ft.  long,  from  6  in.  x  6  in.,  tapering  to  3  in.  x  8  in.  The  frame  sus- 
pended from  cross-arm  is  made  of  galvanized  No.  12  wire  netting,  1- 
in.  mesh,  8  ft.  3  in.  wide,  and  from  1  ft.  6  in.  to  4  ft.  deep,  according 
to  height  of  structure,  the  bottom  of  frame  being  set  21  ft.  above  rail. 
The  danglers  are  made  of  cotton  bell-cord,  spaced  6  inches  apart,  and 
from  2  ft  to  4  ft.  6  in.  long.  The  tops  of  cords  are  fastened  to  bot- 
tom of  wire  frame,  and  the  ends  are  wrapped. 

Cape   Fear  &  Yadkin  Valley  Railway: — Uses  a  ** Bridge  guard" 
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almost  the  same  as  shown  on  Plan  No.  4.  The  post  is  8  in.  x  8  in;  the 
cross-arm  is  5  in.  by  7  in.,  tapering  to  5  in.  x  3  in.,  the  top  is  set  20  ft. 
above  the  rail,  and  the  lengtii  of  arm  is  13  ft.  from  the  post.  The  ropes 
are  spaced  6  inches  apart,  are  3^  in.  in  size,  and  2  ft  6  in.  long.  Tliey 
are  suspended  from  j^  in.  wire  rods,  2  ft.  3  in.  long,  run  through  the 
cross-arm.    Mr.  H.  L.  Fry  states  that  this  bridge  guard  costs  ^. 

Duluth,  South  Shore  <&  Atlantic  Railway  .-—Uses  a  '*  Tell- tale  signal*' 
similar  to  Plan  No.  4.  The  ropes  are  yi  in.  in  size,  6  ft.  long,  and  the 
ends  arc  16  ft.  above  the  i*ail.  The  ropes  are  hung  from  3-16  in.  rods, 
2  ft.  long,  with  eyes  at  both  end3,  fastened  to  cross-arm  with  staples. 
The  side  post  is  cedar.  The  cross-arm  is  composed  of  two  pieces  1  in. 
X  12  in.,  tapering  to  8  in.,  and  14  feet  long,  bolted  to  top  ox  post,  and 
braced  with  a  plank  bi*ace. 

Chicago  &  Northwestern  Hallway: — Uses  a  one-post  **  Whip  guard" 
very  similar  to  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway 
standard  described  above,  and  also  a  two- post  standard.  In  the  one- 
post  design  the  post  is  10  in.  x  10  in.,  set  in  the  ground  with  a  suitable 
cross  with  0  in.  x  10  in.  x  10  ft.  sills  and  4  in.  x  6 in.  braces.  The  cross- 
arm  at  top  of  post  is  2  in.  X  8  in.,  tapering  to  4  in.,  with  a  top  piece  2  in. 
X  6  in.  laid  flat.  The  cross-arm  brace  is  made  of  two  pieces  1  in.  x  6  in. 
The  wire  netting  frame  is  9  f t.  x  2  ft.,  made  of  woven  No.  14  wire,  2  in. 
mesh,  galvanized.  Binding  and  stiffeners,  No.  5  wire.  The  frame  is 
spiked  to  cross-arm.    The  ropes  are  spaced  4  inches  apart,  and  are  4  ft. 

6  f n.  long.  The  ends  of  ropes  are  17  ft.  6  in.  above  rail.  The  warn- 
ing is  located  300  feet  from  the  structure.  The  cross-arm  is  17  ft.  4  in. 
long,  and  the  face  of  the  post  is  set  12  ft.  6  in.  from  the  centre  of  the 
track.  Mr.  M.  Rlney  says  the  warning  is  used  for  all  structures  with  less 
than  22  feet  clearance,  and  the  cost  of  construction  is  for  materials, 
$7.80,  for  labor,  $6.00,  total  cost,  $13.80.  The  two-post  standard  is  very 
similar  to  the  one  described,  excepting  the  side  posts  are  round  cedar, 
the  cross-arm  is  6  in.  round  cedar,  spiked  to  top  of  the  side  posts  and 
braced  with  a  1  in.  x  6  in.  plank.    Space  between  posts,  17  feet. 

r 

Union  Pacific  Railway : — Uses  a  two-post  '*  Bridge  and  tunnel  alarm  *' 
with  the  ropes  suspended  directed  from  a  light  bar  hung  by  two  bolts 
to  the  cross-arm  of  frame,  similar  to  the  hanging  of  the  tell-tale  bar 
shown  on  Plan  No.  1.  The  side  posts  are  8  in.  x  8  in.,  set  in  the  ground 
with  a  sill  of  two  3  in.  x  6  in.  by  14  ft.  sticks  on  edge,  braced  with  6  in. 
X  6  in.  sticks.  Cross-arm  G  in.  x  6  in.  and  15  feet  long  in  clear  between 
posts.  Knee  braces  two  pieces  2  in.  x  6  in.,  all  bolted  together  with 
}4  In-  bolts.  Ropes  are  3-8  in.  sash  cord  braided  and  about  5  feet  long, 
but  made  to  come  6  inches  lower  than  the  lowest  point  of  structure. 
The  bar  through  which  tlie  ends  of  the  ropes  pass  is  2>^  in.  x  2%  in.  x 

7  ft.  long. 

Chesapeake  <fe  Ohio  Railway: — Uses  a  **  Bridge  and  tunnel  guard 
post*'  very  similar  to  the  one  shown  on  Plan  No.  4.  The  ends  of  the 
ropes  are  set  16  feet  above  the  rail.  The  face  of  the  post  is  placed  6 
feet  from  the  rail.  The  xopes  are  spaced  8  inches  apart  and  are. tarred 
ropes,  3  feet  long.  They  hang  on  }^  inch  iron  rods,  2  feet  long,  with 
eyes  at  each  end.  The  rods  hang  on  bolts  put  through  the  cross-arm. 
The  cros»-arm  is  12  ft.  6  in.  long,  5  in.  x  8  in.,  tapering  to  6  in.  The 
knee  brace  is  5  in.  x  6  in.  The  post  is  10  in.  x  10  in.,  set  in  the  ground 
with  6  in.  x  8  in.  braces  parallel  with  the  track  and  aback  brace  square 
to  the  track  consisting  of  two  pieces,  2  in.  x  8  in.,  bolted  to  the  top  of 
a  dead  post  set  in  the  gi'ound. 

Erie  Railroad:— Mr.  W.  B.  Mitchell  states  that  on  his  division  the 
standard  "  Bridge  tell-tale,*'  shown  on  Plan  No.  1,  is  in  use  for  a  single- 
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track  warning,  and  that  it  costs  about  $12.  For  a  number  of  tracks  he 
lias  in  use  a  design  in  general  similar  to  that  shown  on  Plans  No. 
5  and  No.  7.  He  states  that  the  cost  for  one  pair  of  side  posts  is  about 
$20,  and  that  the  cost  of  the  wire  and  tell-tales  is  about  5  cents  per 
lineal  foot  span  across  the  tracks.  They  have  a  warning  of  this  con- 
strucU<in  at  Urbana,  O.,  over  three  tracks,  and  it  has  not  given  any 
trouble  since  it  was  put  up,  about  four  years  ago.  The  side  posts  are 
yellow  pine,  30  feet  long,  10  in.  by  10  in.,  tapering  to  8  in.  x  8  in.  The 
cross  at  foot  is  made  of  two  pieces  of  oak,  8  in.  x  8  in.,  7  feet  long,  at 
right  angles  to  each  othor.  There  are  four  foot  braces,  6  in.  x  0  in., 
oak,  reaching  up  4  feet  and  out  3  feet.  The  face  of  post  is  set  8  feet  from 
the  nearest  rail.  The  tracks  are  spanned  by  a  ^  inch  wire  cable,  one  end 
being  fastened  through  the  heacl  of  one  side  post  and  the  other  end  at- 
tached to  a  small  windlass  near  the  ground  oh  tlie  second  side  post,  the 
cable  running  over  a  small  sheave  at  the  top  of  the  second  side  post. 
The  windlass  is  enclosed  in  a  box  with  the  lid  screwed  down  so  that  it 
cannot  be  tampered  witli.  'VVlien  repairs  are  necessary,  the  cable  is  let 
down  very  easily  and  speedily.  There  are  twelve  tell-tales  over  each 
track,  spaced  by  pieces  of  gas  pipe  5  inches  long,  and  each  set  held  on 
the  cable  by  clamps  at  each  end.  The  tell-tales  are  made  of  bell-cord, 
2  ft.  6  in.  long,  fastened  to  an  eye  on  the  lower  end  of  a  2  ft.  piece  of 
telegraph  wire.  The  upper  end  of  the  wire  is  Axed  tight  in  the  rim  of 
a  small  pressed  iron  washer  that  is  strung  on  the  supporting  cable. 
Mr.  Mitchell  says  that  the  cords  when  thrown  up  violently  simply 
revolve  around  the  cable  and  fall  down  again  in  their  proper  place  and 
do  not  get  hung  on  the  cable,  in  spacing  them  with  the  gas  pipe 
pieces,  mentioned  above,  some  play  should  be  given,  and  the  side  clamps 
not  pressed  up  too  tight. 

• 

New  Orleans  A  N.  E.  R.  R.,  A.  and  V.  Railway,  and  V.  S.  and  P. 
R.  R. : — Mr.  T.  Kelleher  states  that  the  standard  **l>ridge  warnings*'  in 
use  on  his  railroad  system  cost  about  $25,  complete  in  position.  For 
single  track  there  are  two  standards,  one  with  a  single  post  and  hori- 
zontal arm  for  earth  foundation,  and  the  other  with  two  posts  for  rock 
foundation.  In  both  cases  there  is  a  wire  screen,  2  ft.  8  in.  x  8  ft., 
hung  by  three  ^  in.  hook  bolts  to  the  top  crossrarm.  The  rim  of  the 
screen  is  %  in.  in  diameter  and  the  body  No.  10  wire,  with  1  in.  square 
mesh.  There  are  17  ropes,  j^  in.  in  diameter,  3  ft.  8  in.  long,  hung 
from  the  bottom  of  the  screen.  Ropes  are  spaced  6  inches  apart,  and 
are  double-braided  cotton,  well  knotted  to  screen,  and  ends  bound.  The 
face  of  the  side  post  is  set  8  feet  from  the  centre  of  the  track  on  tan- 
gents and  0  feet  on  curves.  The  ends  of  the  ropes  are  placed  17  ft.  10 
in.  above  base  of  rail.  In  the  single-post  standard,  the  cross-arm  is  3  in. 
X  8  in.,  braced  to  post  by  two  pieces  3  in.  x  6  in.,  and  bolted  with  %  in. 
bolts.  The  post  is  8  in.  x  8  in.  and  set  5  feet  in  the  ground,  with  3  in. 
X  10  in.  and  3  in.  x  0  in.  sills  nnd  cross  pieces  to  prevent  pulling  out. 
In  the  two-post  Ktandard  the  sizes  of  timber  are  the  same,  excepting 
at  the  foot  of  the  posts,  where  the  construction  is  made  to  suit  the 
different  conditions  encountered. 
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Flo.  21.— Wallingr  Bridge  Guard,  Boston  &  Maine  Railroad.    (Plan  No.  8, 
Committee  Report  on  "  Bridge  Warnings.*') 
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Fig.  22.— Low  Bridge  Warning,  Southern  Pacific  Railway.    (Plan  No.  9,  Committee  Report  on  "Bridge  Warnings.") 
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DISCUSSION. 

Mr.  Berg. — I  will  endeavor  to  start  the  discussion  by 
reviewing  briefly  the  principal  points  covered  by  the  committee 
report.  The  committee  in  its  report  mentions  two  special 
classes  of  bridge  warnings,  namely,  the  vertical  rope  system 
and  the  horizontal  swinging-arm  system.  The  relative  advan- 
tages and  disadvantages  of  these  two  systems  should  be  dis- 
cussed. "^  I 

In  the  swinging-arm  system  a  light  arm  or  slat  is  extended 
horizontally  over  the  track.  This  arm  is  hung  very  delicately 
in  a  pivoted  or  spiral  socket  to  a  post  alongside  of  the  track,  so 
that  when  hit  it  swings  out  of  the  way  and  then  returns  to  its 
normal  position.  The  principal  apparatus  with  the  swinging- 
arm  is  generally  known  as  the  Walling  bridge  guard,  but  there 
are  a  number  of  others  of  practically  the  same  kind  that  have 
no  specific  name  as  far  as  I  know. 

The  tell-tale  or  vertical  rope  system,  of  course,  we  are  all 
familiar  with,  as  it  is  more  extensively  used  than  any  other.  In 
discussing  this  system,  it  is  more  a  question  of  details.  The 
greatest  variety  of  materials  in  use  for  the  tell-tales,  danglera, 
or  ticklers,  or  whatever  they  may  be  called,  is  well  brought  out 
in  the  report  by  reference  to  the  Boston  &  Maine  Railroad, 
where  they  have  actually  in  use  old  rope,  old  bell  cords,  pieces 
of  rubber,  steel  tape,  wires,  and  even  wooden  slats.  I  think 
with  such  a  varietv  of  materials  and  form  of  construction  for 
the  tell-tales  proper  there  should  be  opportunity  for  considerable 
discussion. 

The  vital  point  in  this  tell-tale  system  apparently  is  to  en- 
deavor to  prevent  the  ropes  from  being  held  up  out  of  place, 
either  by  the  rush  of  trains,  the  engine  blast,  or  being  tossed  or 
tied  up  by  brakemen.  You  are  familiar  with  all  of  these  ob- 
jections. There  are  a  number  of  methods  in  use  to  obtain 
these  features.  Some  prefer  to  insert  a  short  piece  of  wire  over 
the  rope  proper,  making  the  wire  a  little  longer,  or  at  least  as 
long  as  the  rope,  so  that  the  rope  will  always  swing  down  into 
place  again.  Other  roads  have  a  wire  frame  so  arranged  that 
when  the  ropes  are  struck  and  fly  up  they  strike  the  frame  and 
not  being  able  to  catch  on  anything  naturally  drop  down  again. 
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The  committee  calls  attention  to  a  device  that  our  member,  Mr. 
Bishop,  reports  in  use  on  the  C,  R.  I.  &  P.  Railway ;  namely,  a 
horizontal,  wide  piece  of  board  is  placed  over  the  tell-tales  and 
is  wide  enough  so  that  when  the  ropes  are  thrown  upward  they 
cannot  lodge  and  hang. 

Another  important  question  is  what  materials  to  use  for  the 
main  construction,  whether  of  wood,  or  of  iron  similar  to  the 
design  our  member,  Mr.  Isaacs,  reports  from  the  Southern 
Paciflc  Railway. 

Further  it  is  a  question  whether  one  or  two  posts  are  better. 
The  committee  brings  out  the  different  features  in  this  connec- 
tion, and  then  finally  the  designs  for  suspending  the  tell-tales 
from  a  cable  stretched  over  several  tracks.  The  New  York 
Central  &  Hudson  River  Railroad  design  shows  a  cable  kept 
taut  by  turnbuckles  or  screw  ends  at  both  posts.  Then  there  is 
the  Nettenstrom  signal,  as  it  is  called,  on  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway.  Our  member,  Mr.  Onward  Bates,, 
reports  this  signal  as  giving  very  good  satisfaction,  especially 
in  regard  to  the  ease  with  which  the  supporting  cable  can  be  let 
down  for  repairs.  Our  member,  Mr.  Mitchell,  reports  a  cable 
in  use  on  the  Erie  railroad,  the  principal  feature  of  the  design 
being,  that  one  end  of  the  cable  is  brought  down  to  a  small 
windlass  in  a  locked  box  near  the  fdot  of  one  post ;  this  allows 
repairs  to  be  made  very  quickly. 

Mr.  Cummin. — It  seems  to  me  that  one  of  the  most  important 
features  to  be  brought  out  by  the  members  in  regard  to  bridge 
warnings  or  bridge  signals  is  the  manner  of  fastening  the  ends 
of  the  double-track  cable.  Nearly  all  our  single-track  ticklers 
are  on  the  same  principle.  Those  on  the  single  track  of  the 
Long  Island  Railroad  are  similar  to  several  exhibited  in  the 
report,  consisting  of  post  and  arm  with  braces  under  it.  On 
the  double-track  system,  or  for  two  or  more  tracks,  we  place 
posts  on  each  side  of  the  track,  and  near  the  top  of  one  post  we 
fasten  a  cable  securely.  It  runs  across  to  the  other  post  and 
through  a  sheave.  We  formerly  fastened  a  heavy  cast-iron 
weight  on  that  end  of  the  cable  to  keep  the  strain  on  the  cable, 
but  found  that  it  was  not  a  success.  Now  we  use  a  turnbuckle 
on  that  end,  so  that  it  can  be  adjusted  at  any  time  in  making 
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repairs  on  a  double-track  system.  It  is  a  small  matter  to 
ioosea  the  turabackle,  fasten  a  small  rope  to  the  cable,  and  let 
it  ran  down  to  the  track.  We  use  4->ii<^b  copper  wires,  three 
feet  long,  with  an  eye  in  each  end,  and  on  the  lower  end  of  the 
wire  we  suspend  a  ^>inch  rope  four  feet  long,  making  the 
tickler  seven  feet  in  length.  In  the  single-track  system,  if  the 
tickler  should  get  blown  up  by  the  exhaust  from  the  engine  it 
would  not  stay,  as  there  is  three  feet  of  the  wire  to  bring  it 
back.  We  do  not  use  knots  on  the  lower  end  of  the  rope ;  they 
m&y  answer  in  summer  but  are  dangerous  in  winter.  I  heard 
of  an  instance  where  they  advocated  the  knot  system.  It 
worked  very  well  in  the  summer  time,  but  in  the  first  part  of 
the  winter  there  was  a  sleet  st9rm  and  the  knots  became  about 
the  size  of  a  man's  fist,  and  a  brakeman  lost  an  eye,  and  the 
cost  to  the  railroad  company  was  enough  to  furnish  a  good 
many  first-class  ticklers.  I  think  the  manner  of  fastening 
should  be  discussed. 

Mr.  Berg. — ^There  is  another  point  I  might  mention,  namely, 
the  location  of  the  bridge  warning  with  relation  to  the  bridge 
proper. 

Mr.  Cummin. — In  answering  that  I  might  say  we  place  them 
two  hundred  feet  from  the  bridge,  and  where  there  is  a  number 
of  overhead  bridges  we  place  ticklers  between  the  bridges. 
Some  years  ago  at  one  town  on  the  road  we  had  four  bridges  in 
succession  about  two  hundred  feet  apart.  We  had  ticklers  at 
the  west  of  the  west  bridge  and  east  of  the  east  one.  A 
green  brakeman  was  sent  out,  and  after  coming  to  the  tickler 
stooped  down  and  cleared  the  first  bridge  but  rose  up  and  was 
struck  by  the  second  one,  and  the  jury  rendered  a  verdict 
against  the  company,  because  they  did  not  provide  ticklers 
between  the  bridges.  Since  then  we  have  put  them  up  between 
the  bridges. 

Mr.  Berg. — Mr.  Cummin  alluded  to  a  point,  which  I  wish  to 
emphasize,  and  that  is  the  value  of  studying  bridge  warning 
des^ns  and  having  them  properly  kept  in  practice,  on  account 
of  the  liability  of  a  railroad  company  having  to  pay  damages  in 
case  of  accident  to  employes.  In  going  along  almost  any 
railroad  that  I  know  of,  I  think  we  will  find    lots  of   bridge 
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warnings  wliere  ropes  are  tossed  and  tied  up,  and  frequently 
out  of  order,  and  the  day  of  putting  them  in  order  is  postponed 
owing  to  the  difficulty  of  making  these  repairs.  Therefore,  one 
of  the  most  important  features  in  connection  with  bridge  warn- 
ings is  the  ease  of  straightening  out  defective  tell-tales,  as 
there  is  no  question  but  that  in  case  of  an  accident  testimony 
would  be  offered  as  to  the  condition  and  all  circumstances  con- 
nected with  the  bridge  warning  in  question. 

Mr.  Cummin. — I  explained  the  manner  of  letting  down  the 
cable  on  our  double-track  warnings.  On  single  track  we  have 
a  post  and  arm,  and  we  do  the  repaii*s  by  using  a  light  sec- 
tional ladder.  A  man  puts  the  ladder  together  and  goes  up  to 
do  the  i*epairs. 

Mr.  Staten. — We  fixed  up  a  single  post  10x12  with  a  good 
sill  and  four  kneebraces  planted  in  the  ground  very  substan- 
tially, with  a  cross-arm  and  kneebrace  at  top.  For  the  signal 
we  bought  some  good  leather  made  into  strips  about  four  feet 
long,  as  we  thought  they  would  keep  clear  of  snow,  and  the 
engine  exhaust  would  not  knock  them  up ;  but  it  was  only  a 
little  while  before  all  the  brakemen  had  good  razor-strops  and 
we  had  no  warnings.  , 

Mr.  Patterson. — I  think  the  tendency  is  to  put  them  too  far 
from  the  bridges,  and  that  gives  the  brakemen  an  opportunity 
to  get  up  between  the  tell-tales  and  the  bridge  and  be  hit  by  the 
bridge.  The  law  for  New  Hampshire  is  150  feet.  I  think  that 
is  a  little  too  far,  100  feet  would  be  better. 

Mr.  Hanks. — Our  tell-tales  are  inlaid  with  No.  6  wire,  ends 
tucked  so  as  not  to  cause  any  injury  to  a  brakeman.  The  ropes 
are  f  inches  three-ply  with  space  of  six  inches,  eighteen  inches 
from  lower  end  not  inlaid.  This  allows  them  to  double  up 
when  brakeman  comes  in  contact  with  them.  The  tangling 
below  and  laying  over  the  cross-bar  has  been  stopped  with  the 
use  of  the  wire  screen  above  and  the  inlaid  wire. 

Mr.  A.  J.  Kelley. — Our  system  of  tell-tales  is  similar  to 
that  described  by  Mr.  Cummin  of  the  Long  Island  Railroad,  and 
has  proved  about  as  unsuccessful  on  our  line  of  road  as  on  his. 
It  requires  a  great  deal  of  attention  and  labor  to  keep  the  tales 
or  ticklers  in  proper  position  so  that  they  will  notify  trainmen 
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of  approaching  danger.  However,  the  disarranging  of  the 
thongs  or  tales,  whether  of  conls  or  leather,  is  done  mostly  by 
trainmen  catting  them  or  knocking  them  off  the  wire  cable  with 
brake  clubs.  The  very  men  whom  they  were  erected  to 
protect  are  their  enemies. 

Mr.  Staten. — We  have  a  bnlletin  of  rules  and  every  man 
who  hires  as  a  brakeman  has  to  study  it  thoroughly,  so  as  to 
know  where  the  warnings  are  before  he  becomes  a  brakeman. 

Mr.  Cummin. — I  think  all  the  members  of  the  association 
will  agree  with  me  on  one  thing,  and  that  is  that  the  main  diffi- 
culty is  caused  by  the  very  men  for  whose  protection  warnings 
are  provided.  If  a  freight  train  is  stopped  under  the  tickler,  a 
brakeman,  as  a  nile,  will  not  allow  the  opportunity  to  go  by 
without  doing  something  to  injure  the  tickler. 

Mr.  Pullen. — We  have  on  the  Ohio  Division  of  the  B.  &  O. 
S.  W.  quite  a  number  of  danger  signals,  or  ticklers,  and  find  we 
have  to  repair  frequently  where  they  are  used  close  to  stops  or 
water  stations.  When  trains  slow  up  we  believe  brakemen  pull 
or  throw  up  the  ropes. 

Mr.  Shane. — My  idea  is  that  these  bridge  warnings  are  not 
put  up  for  the  purpose  of  protecting  brakemen  alone,  but  to 
protect  the  railroad  company  as  well. 

Mr.  Eilers. — In  regard  to  biidge  warnings  we  have  them  for 
viaducts  and  for  double  or  single  track  on  our  line.  For  a  sin- 
gle track  they  use  cross  arm  on  top  with  double  wires  two  feet 
long  and  bell  cord  for  the  tell-tale.  For  the  double  track  we 
use  wire  across  the  top  and  we  also  use  it  for  the  Burlington 
viaduct  and  Burlington  hill,  placing  a  washer  on  each  side  of 
loop  in  the  wire  that  comes  down,  so  that  if  the  exhaust  of  the 
train  going  up  the  hill  strikes  this  wire  it  goes  nght  over  and 
comes  back  and  does  not  get  tangled  up.  I  think  this  is  the 
best  thing  I  have  seen  yet  and  we  have  had  no  trouble  at  all. 
It  keeps  straight  and  does  not  get  tangled  up  or  tied  up. 

Mr.  Cummin. — In  reply  to  Mr.  Shane's  remark  that  the 
bridge  warnings  are  not  for  the  purpose  of  pi-otecting  brakemen 
but  for  the  protection  of  the  railroad  company,  the  laws  of  the 
state  of  New  York  compel  railroad  companies  to  erect  them  for 
the  purpose  of  protecting  the  trainmen. 
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Mr.  Sheldon. — We  have  tried  various  kinds,  using  old  rails 
for  posts  and  with  the  cross  arm.  We  have  used  the  perpen- 
dicular pendant  and  swinging  arm,  but  discarded  the  swinging 
arm.  We  now  use  the  perpendicular  pendant  with  cross  arm, 
and  it  has  to  be  put  up  in  accordance  with  the  orders  of  the 
railroad  commissioners,  at  least  twenty- two  feet  above  the 
track,  and  the  pendant  shall  dangle  at  least  three  inches  below 
the  obstruction. 

On  three  or  more  tracks  we  use  the  cable.  For  five  or  more 
trucks  we  use  the  double  cable  with  suspension  cable  across  the 
top,  the  bottom  one  being  drawn  tight  in  the  same  manner  as  is 
shown  on  plan  No.  7  of  the  committee  report.  The  top  half  of 
the  pendant  is  a  No.  5  wire  with  a  loop  in  each  end  and 
screwed  to  the  cross  arm  on  top  with  a  screw  eye.  The  lower 
half  of  the  pendant  is  of  rope  and  we  seize  the  bottom  end  of 
that  and  dip  it  in  molten  tar  or  wax  of  such  a  consistency  as 
to  be  pliable  but  not  soft,  and  not  hard  enough  to  crack.  We 
have  the  best  satisfaction  from  this  plan.  From  the  other 
designs  of  posts  and  pipes  across  the  track  w^e  do  not  get  good 
results. 

Mr.  Berg. — If  any  member  has  used  or  known  of  the  use  of 
the  swinging  arm  system,  I  will  be  glad  to  hear  with  what 
success.  I  refer  to  the  swinging  arm  or  slat  projecting  out 
from  the  track. 

Mr.  Patterson. — We  use  the  cross  arms,  but  personally  I  do 
not  like  them,  although  the  railroad  commissioners  accept  them 
as  a  form  of  bridge  warning.  Therefore,  we  use  them  because 
we  have  them  on  hand,  but  the  trainmen  break  them  very  fre- 
quently and  it  is  very  hard  to  locate  who  does  it,  and  it  requires 
constant  watching  to  keep  them  in  order.  Personally,  I  am  in 
favor  of  the  pendant  system. 

Mr.  Berg. — I  would  state  that  on  the  Lehigh  Valley  railroad 

the  horizontal  slat  system  was  introduced  eight   or  ten  years 

ago.     It   was    not,    however,    distinctly    the   Walling   bridge 

guard.     There  was  some  improvement  on  it,  although,  1  believe, 

the  patentee  claimed  it  was  an  infringement  on  his  patent.    Mr. 

Uarwig,  who  is  chairman  of  the  committee  and  connected  with 

the  Lehigh  Valley  Railway,  has  stated  that  the  horizontal  slat 
10 
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syslem  did  not  give  satisfaction  because  in  high  winds  it  is  lia- 
ble to  be  blown  ont  of  position,  and  further  in  winter  the  spiral 
joint  connection  is  likely  to  get  clogged  up  with  water,  and 
freeze.  Mr.  J.  P.  Snow  of  the  Boston  &  Maine  Railroad,  in 
speaking  of  the  horizontal  slat  system,  says  that  the  Walling 
bar  is  not  so  likely  to^get  out  of  order  as  another  system  with 
counter- weighted  slats  that  they  have,  and  that  the  Walling  bar 
is  effective  except  in  case  of  very  high  wind.  I  think  these 
exceptions  tell  against  the  horizontal  swinging  slat  system, 
and  I  think  the  committee  was  perfectly  correct  in  coming  to 
the  conclusion  that  the  vertical  rope,  or  pendant,  system  is  after 
all  the  only  system  that  should  preferably  be  used. 

Mr.  Mallard. — Some  of  the  members  have  talked  about  the 
brakemen  cutting  the  straps  or  ropes.  They  are  the  men  for 
whom  they  are  put  up  and  if  we  find  a  man  who  destroys  them, 
we  discharge  him.  If  we  caught  any  of  our  men  with  a  tell- 
tale razor-strop  we  would  give  him  a  time  check  and  we  would 
put  on  a  watchman  if  they  continued  to  interfere  with  them. 

Mr.  Berg. — The  question  is  to  catch  them.  There  is  the 
same  trouble  at  stub-end  sidings  where  there  are  bumpers.  If 
the  end  car  is  damaged  in  the  morning  or  the  bumper  damaged 
it  is  almost  impossible  to  decide  which  shifting  crew  during  the 
night  did  the  damage. 
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VIII.  Stock-yards  and  Stock-sheds,  including  all  Details 

OF  Construction. 

REPORT  OF  COMMITTEE. 

To  the  President  and  the  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings : 

Your  committee  appointed  at  the  sixth  annual  convention  held  in 
Chicago,  Oct.  20,  1896,  to  report  on  the  subject,  No.  10,  viz  :  **  Stock 
Yards  and  Stock  Sheds,  including  all  details  of  Construction,^'  at  the 
seventh  annual  convention,  after  making  a  thorough  investigation, 
submit  the  following  report : 

One  of  the  largest  and  most  important  industries  of  the  West  is  the 
stock  business.  When  the  stock  is  ready  for  the  market  it  is  necessary 
for  the  railroad  companies  to  have  good  facilities  for  the  prompt 
handling  of  the  shipments.  In  building  stock  yards  the  style,  to  a 
large  extent,  is  governed  by  the  location  and  right  of  way  owned  bv 
the  i*ailway  companies.  Stock  yards  should  be  located  on  high  ground, 
slightly  sloping,  so  pens  can  be  drained.  If  high  ground  is  not  availa- 
ble, the  location  selected  should  be  graded  up  for  that  purpose.  The 
size  of  stock  yards  depends  on  the  amount  of  stock  in  the  vicinity  for 
shipment,  and  tlie  number  of  shippers. 

Railway  companies  should  have  standard  plans  of  stock  yards,  with 
details  of  construction  for  one  or  more  pens,  so  that  in  case  additional 
pens  are  required,  they  can  be  added  at  any  time,  without  making  any 
altei*ations  in  the  pens  already  built. 

[Note. — There  may  be  a  few  instances  where  you  cannot  always 
adopt  the  standard  stock-yard  plan;  as  a  general  thing  it  can  be  done.] 

On  account  of  the  sharp  competition  for  stock  shipments  between 
the  railway  companies,  the  shippers  are  sometimes  allowed  permission 
to  use  the  stock  yards  for  a  week  or  more,  until  they  can  secure  enough 
for  shipment,  or  for  a  better  market.  This  practice  is  expensive  to 
railway  companies,  as  they  are  compelled  in  some  cases  to  erect 
stock  sheds  for  the  protection  of  stock  from  storms  and  heat. 

In  cases  of  this  kind  railway  companies,  in  order  to  keep  the  yards 
in  proper  condition  on  account  of  the  cattle  and  hogs  being  held  in  the 
yards,  ai*e  compelled  to  fill  the  holes  in  the  yard  with  dirt,  gravel,  or 
broken  stone,  and  in  some  instances,  plank  or  pave  one  or  more  pens 
so  as  to  make  the  yard  passable. 

At  some  stations  stock  yards  are  not  considered  complete  without 
loading  and  unloading  chutes,  with  gaug-plank  or  double-deck  chute 
for  losraing  double-deck  cars,  and  also  stock  scales  for  weighing. 

All  stock  yards  should  have  water  and  water-troughs  in  one  or  more 
pens,  especially  where  hogs  are  handled;  also  a  portable  hog  chute  for 
unloading  hogs  from  wagons. 

Plans  No.  1  and  2. 

Chicago,  Milwaukee  <&  St.  Paul  Railway  Company's  standard  plans 
for  stock  yard  and  shed. 

No.  1  shows  plan  of  yard,  chute,  fence,  platform,  and  water-trough; 
also  cross-section  of  shed  and  feed-rack. 

No.  2  shows  plan  of  details  of  yard,  staple,  gate-hook,  gate-bar,  gate- 
hanger,  chute-gates  with  extension  slide,  rear  alley  giates,  and  sectional 
view  of  fence. 
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Plans  No.  3,  4,  and  6. 

Toledo,  Peoria  &  Western  Railway  Company^  s  standard  plan  for 
stock  yards  and  stock  shed. 

No.  3  shows  plan  of  details  of  stock-shed,  showing  cross-section  and 
elevation  plan,  stock  yard  gate,  stock  yard  gate  hinges,  gate  lugs  and 
gate  stops.    Cost  of  stock  slied  00  cents  per  lineal  foot. 

No.  4  shows  plan  of  four-pen  stock  yai-d,  showing  section  of  fence 
and  chute  used  at  large  shipping  stations.  Cost  of  labor  $100,  material 
$100,  total  $200. 

No.  5  shows  plan  of  two-pen  stock  yard,  36x72  feet,  with  chute  and 
platform.  Used  at  small  stations.  Cost  of  labor  $56,  material  $52, 
total  $108. 

Plans  No.  6,  7,  8,  9,  and  10. 

Standard  plans  of  stock  yards  of  St.  Joseph  &  Grand  Island  Railway 
Co. 

No.  6  shows  details  of  stock-yard  hardware. 

No.  7  shows  large  gates  and  fence,  small  gates,  panel  of  portable 
fence,  in  connection  with  portable  chute  and  hay-rack. 

No.  8  shows  portable  chute,  chute  with  swing  gate  and  platform. 

No.  9  shows  No.  1  yard,  one  pen  75x64  feet,  with  alley  and  chute;  No. 
2  yard,  76x148,  with  two  pens  and  alley,  chute  and  platform,  also  chute 
with  sliding  gates. 

No.  10  shows  No.  3  stock  yard,  200x225  feet;  nine  pens,  two  alleys, 
two  chutes,  with  platform  and  stock  scale. 

Plans  No.  11,  12,  13,  14,  15,  16,  17,  18,  19,  and  20. 

Cliicago,  Rock  Island  &  Pacific  Railway  Company^s  standard  stock- 
yard and  stock- shed  plans. 

No.  11,  plan  of  stock  shed,  showing  rear  view,  end  view,  front  view, 
and  cross-section,  with  feed-rack,  and  bill  of  material  for  16  feet  shed. 

No.  12  shows  four-pen  yard,  104  ft.  x  104  ft.,  with  alley,  chute,  and 
loading  platform,  with  stock  shed  located  to  face  south.  This  style  of 
yard  is  used  east  of  Missouri  river  at  large  shipping  stations. 

Plan  No.  13  shows  stock  shed  to  be  used  at  very  large  feeding  sta- 
tions, 40x48  feet,  11  feet  high,  with  four-ply  gravel  roof;  showing 
ground  plan,  half  side  elevation,  half  longitudinal  section,  half  end 
view  and  half  cross-section,  Mith  hay-rack,  feed-box,  and  water- 
troughs. 

No.  14  shows  details  of  front  elevation  of  platform  and  chute,  bridge, 
4-feet  chute  gate,  adjustable  gate  and  platform,  and  side  elevation  of 
chute. 

No.  15  shows  details  of  yard,  fence,  and  gate,  10-feet  gate,  gate- 
hinges,  gate-stop,  gate-hook,  and  eye-bolts. 

No.  16  shows  standard  plan  of  yard  No.  1,  one  pen  47x51)^  feet,  with 
alley,  chute,  and  platform.  Cost  of  labor  $39.25,  material  $90.75,  total 
$130. 

Yard  No.  2,  47j^xl07  feet,  shows  two  pens,  with  alley,  chute,  and 
platform.     Cost  of  labor  $49.75,  material.$l  15.25,  total  cost  $165. 

No.  17  shows  plan  of  yard  No.  3,  105x111  feet,  three  pens,  with  two 
alleys,  chute,  and  platform.  Cost  of  labor  $64,  material  $140,  total 
cost  $204. 

No.  18  shows  No.  4  yard,  105xl66>^  feet,  ^ve  pens,  two  loading 
chutes,  one  single  and  one  double  deck,  two  alleys  and  platform,  with 
stock  scale  located  for  weighing  both  stock  and  grain. 

No.  19  shows  yard  No.  5,  105x1663*^  feet,  seven  pens,  one  double-deck 
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and  one  single-deck  chute,  and  one  unloading  chute,  two  alleys,  one 
scale  located  for  weighing  both  stock  and  grain. 
No.  20  shows  plan  of  a  branding  chute. 

[Note. — The  Chicago,  Rock  Island  &>  Pacific  Railway  Company  use 
the  standard  plans  of  yard  1,  2,  3,  4,  and  5,  west  of  Missouri  river, 
wherever  the  company  has  right  of  way  enough  to  build  the  yards. 
Otherwise,  yards  are  built  to  suit  the  grounds  that  are  available.] 

Plan  No.  21. 

Standard  plan  of  stock  yards  of  Wabash  Railway,  72x101  feet,  four 
pens,  showing  detail  of  section  througli  chute,  front  elevation  of  chute, 
also  alley  ana  chute  witli  platform.  Cost  of  labor  $66,  material  $61, 
total  $146. 

Plan  No.  22. 

Standard  plan  of  Pennsylvania  Company's  Northwestern  System, 
showing  detail  of  stock  shed,  side  elevation,  end  elevation,  and  gate 
for  stock  pens;  size  of  shed  26fx48  feet.  Cost  of  labor  $20.70,  mate- 
rial $83.11,  total  $53.81.  No  charge  for  supports,  as  sheds  are  built  on 
yard  posts. 

Respectfully  submitted  : 

Geo.  J.  Bishop, 
W.  R.  Cannon, 
O.  11.  Andrews, 
James  Bbady, 

CommiUee, 
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DISCUSSION. 

Mr.  Isaacs. — We  have  had  a  great  many  complaints  from 
shippers  about  having  cattle  injured  from  the  sharp  corners  of 
the  yards,  so  that  we  make  all  corners  round.  We  use  a 
double  thickness  of  J  x  8-inch  boards  around  all  corners.  This 
method  of  construction  is  shown  on  the  plan  for  our  Standard 
Stock  Corral  on  the  Southern  Pacific  railroad.     (See  Fig.  47.) 

Mr.  Carmichael. — We  have  a  great  many  stock-yards,  all 
kinds  and  sizes.  The  size  and  shape  of  our  yards  depend 
largely  on  the  amount  of  land  we  have  to  build  on  and  the 
amount  of  stock  to  be  handled.  We  also  have  a  standard 
stock-yard  that  we  build,  with  a  platform  6  x  24  feet  in 
front  of  the  loading  chute,  and  extension  gates  that  swing  from 
the  chute  post  to  the  car  door.  The  platform  apron  is  also  so 
constructed  that  it  will  slide  two  feet  either  way,  which  makes  it 
more  convenient  about  placing  cars  at  the  chute  to  load  or 
unload.     Shippers,  generally «  like  this  arrangement. 

Mr.  Isaacs. — We  tried  swinging  gates  and  abandoned  them. 
They  got  wrecked  and  inconvenient,  and  it  was  about  as  much 
trouble  to  adjust  them  to  the  car  as  it  was  the  car  to  the 
chute. 

Mr.  Merrick. — I  would  like  to  ask  the  gentleman  from  the 
Southern  Pacific  what  material  he  uses  in  building  stock-yards, 
whether  oak  or  pine. 

Mr.  Isaacs. — Pine  altogether,  and  8  x  8^  fence  posts. 

Mr.  Merrick. — At  Pierre,  where  cattle  come  to  the  road 
directly  from  the  ranges,  we  use,  for  siding  up  the  yard,  oak 
boards  1  inch  thick,  nailed  to  cedar  posts  spaced  4  feet  apart 
with  2  X  10-inch  plank  along  top. 
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IX.     Bridge  Floors. 

REPORT  OF  THE  COMMITTEE. 

To  the  President  and  Members  of  the  ABSociation  of  Railway  Superin- 
tendents <if  Bridges  and  Buildings. 

Gentlemen: — Railway  bridge  floors  can'  be  classed  either  as  open 
floors,  where  the  track  is  carried  by  timber  cross-ties  supported  by 
longitudinal  stringers  or  girders,  and  solid  floors  where  the  rails  are 
supported  by  a  tiglit  floor  either  diractly  or  with  the  intervention  of 
ties  and  ballast.     At  tlie  present  day  the  open  floor  is  the  form  of  floor 

generally  used  for  American  railway  bridges.  The  use  of  tight  floors 
as  been  confined  principally  to  bridges  oullt  in  or  near  sities  for  the 
purpose  of  eliminating  gi*ade  crossings  of  highways  and  railways,  and 
the  different  conditions  and  legal  restrictions  governing  each  particular 
case  have  resulted  in  a  great  variety  of  designs.  Your  committee 
therefore  has  decided  to  limit  this  report  to  a  discussion  of  the  various 
types  of  open  floors,  as  any  attempt  to  treat  fully  of  solid  floors  would 
make  the  report  unreasonably  long. 

The  accompanying  illustrations  liave  been  selected  from  the  draw- 
ings received  by  the  committee  to  illustrate  the  different  types  of  open 
bridge  floors. 

The  ordinary  functions  of  the  floor  are  to  support  the  track  and 
transfer  the  load  to  the  main  trusses  or  girders.  In  addition,  the  floor 
should  be  so  designed  and  built  that  a  derailed  car  will  safely  cross 
the  bridge. 

In  a  paper  entitled  **Accidents  to  Railway  Structures/^  by  Mr. 
Thos.  Curtis  Clark,  presented  at  a  meeting  of  the  American  Society  of 
Civil  Engineers  in  February,  1871,  there  is  a  drawin^r  showing  the  floor 
system  in  use  at  that  time.  Briefly  described,  the  ties  were  nine  feet 
long,  with  an  eight-inch  face  and  spaced  fifteen  inches  apart  in  the 
clear.  The  stringers  were  spaced  ^ve  feet  centre  to  centre.  As  the 
result  of  accidents  showing  the  necessity  of  providing  means  for  carry- 
ing a  derailed  car  safely  over  a  bridge,  the  present  floor  has  been  de- 
veloped. 

The  component  parts  of  the  floor  are  tlie  ties,  guard  timbers  and 
guard  rails,  stringers  and  floor  beams. . 

The  timber  guard  sticks  outside  of  the  rails  were  first  used  to  pre- 
vent derailed  wheels  from  running  off  of  the  ends  of  the  ties.  Mr. 
John  D.  Isaacs  of  the  Southern  Pacific  Co.  writes:  **This  timber,  in 
case  of  derailment,  without  the  use  of  an  inside  guard  rail,  becomes 
an  element  of  danger.  If  any  of  the  wheels  of  a  derailed  truck  crowd 
against  the  guard  timber  it  is  very  apt  to  slew  the  truck  and  throw  the 
car  overboard.*'  The  same  fact  is  stated  in  a  circular  relating  to  guard 
rails  on  bridges,  issued  by  the  Massachusetts  Railroad  Commission, 
and  a  writer  in  the  Railroad  Gazette  for  1886,  page  774,  states  that  four 
or  five  cases  have  come  under  his  observation  where  a  wooden  guard 
stick  nine  inches  out  from  the  outside  of  the  rail  has  been  the  un- 
doubted means  of  at  least  hastening  if  not  causing  wrecks  by  slewing 
derailed  trucks  around  on  bridges. 

The  inside  iron  guard  rail  eight  to  ten  inches  clear  of  the  running 
rail  is  now  generally  depended  upon  to  keep  derailed  wheels  on  the 
ties  and  has  already  been  made  the  subject  of  a  report  to  this  society. 

The  proper  use  of  the  guard  timber  is  to  act  as  a  spacer  for  and  to 
prevent  bunching  of  the  ties  by  a  derailed  wheel.  This  is  accomplished 
oy  notching  the  guard  sticks  over  the  ties,  and  also  fastening  tliem  to 
the  ties  by  bolts  or  lag  screws.  From  1  to  li  inches  depth  of  notch,  and 
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a  bolt  at  every  fourth  tie  for  fastening  has  been  found  to  be  sufficient. 
Lag  screws  for  fastening  to  ties  have  the  advantage  over  bolts,  that 
they  can  be  used  in  places  where  it  would  be  difficult  to  get  at  the  lower 
end  of  a  bolt  to  screw  up  the  nut.  Also,  they  obviate  the  trouble  that 
arises  from  the  nuts  getting  loose  and  falling  off  when  bolts  are  used. 
On  some  wooden  bridges  the  guards,  ties,  and  stringers  are  bolted 
together  with  one  bolt. 

The  guard  timbers  are  spliced  with  a  scarf  joint  and  one  bolt  at  a 
tie  (PI.  6,  Fig.  1),  or  merely  butted  with  bolts  in  two  adjacent  ties 
(PI.  6,  Fig.  2).  The  timber  should  be  placed  far  enough  outside  of  the 
running  rail  to  be  clear  of  the  outside  wheels  of  a  derailed  truck,  when 
the  inner  wheels  are  running  against  the  guard  rail.  With  the  guard 
rail  10  inches  clear  of  the  running  rail,  this  will  require  at  least  6  feet. 
10  inches  clear  between  the  guard  sticks.  The  sticks  are  spaced 
farther  apart  than  this,  generally  at  or  near  the  ends  of  the  ties,  to  be 
out  of  the  way  of  snow  plows. 

The  rails  are  supported  by,  and  fastened  to,  the  ties.  The  clear  spac- 
ing between  the  ties  has  been  decreased  so  that  a  derailed  wheel  run- 
ning over  the  floor  will  not  drop  down  between  the  ties.  The  spacing 
now  used  varies  from  4  to  7  inches;  the  former  being  considered  objec- 
tionable, as  being  too  close. 

Before  the  use  of  inside  guard  rails  the  length  of  tie  was  increased  to 
twelve  feet  to  keep  wheels  on  the  floor.  This  necessitated  supporting 
the  ties  outside  of  the  rails,  as  derailed  wheels  would  break  off  the 
ends.  This  was  accomplished  either  by  the  use  of  outside  stringers 
under  the  ends  of  the  ties  or  by  increasing  the  spacing  between  the 
track  stringers. 

With  the  use  of  proper  guard  rails  the  minimum  length  of  tie  is 
eoverned  by  the  required  clear  distance  between  the  guard  timbers. 
With  sticks  8  inches  wide,  tlie  length  of  ties  would  be  8  feet,  2  inches. 
The  length  of  12  feet  has,  however,  been  adopted,  as  it  enables  the 
guard  sUcks  to  be  placed  clear  of  everything,  furnishes  a  convenient 
platform  to  work  on  in  case  of  accident,  closes  the  gap  between  tracks 
on  a  double  track  bridge,  is  an  additional  preventative  of  accident  in 
case  the  wheel  jumps  the  guard  rail,  and  In  case  the  guard  rails  are 
not  used  the  greater  width  is  necessary. 

The  ends  of  ties  projecting  beyond  the  guard  sticks,  as  shown  on 
several  of  the  drawings,  are  waste  material  so  far  as  protection  from 
accident  is  concerned,  and  one  of  the  double  guard  sticlcs  shown  on  PI. 
0,  Fig.  4  can  be  classed  under  the  same  heading. 

When  ties  are  subjected  to  transverse  stress  by  placing  the  stringers 
outside  of  the  rails,  the  rails  sei*ve  to  distribute  the  wheel  load  over 
three  or  more  ties  so  Ions  as  the  wheels  are  on  the  track.  The  load 
from  a  derailed  wheel  wiU  come  practically  all  on  one  tie,  and  unless 
considerable  margin  has  been  allowed  in  proportioning  the  tie  it  will 
be  dangerously  overloaded.  Heavy  timbera  placed  as  near  as  possible 
to  rails  and  bolted  t<^  every  tie  are  sometimes  used  to  distribute  the 
wheel  load  over  the  adjacent  ties. 

The  disadvantages  of  ties  acting  as  beams  are  fully  stated  by  Mr. 
Snow  in  his  discussion  accompanying  this  report. 

To  prevent  the  ties  moving  sideways,  they  are  notched  over  or 
fastened  to  the  stringers.  On  wooden  bridges  it  is  sufficient  to  spike 
the  ties  to  the  stringers  with  i-inch  boat  spikes  without  notching.  On 
iron  bridges  the  ties  ai*e  notched  from  ^  to  1  inch,  and  in  many  cases 
are  fastened  to  the  iron  work  by  bolts  through  every  third  or  fourth 
tie.  Except  in  localities  where  there  is  danger  of  the  floor  being 
blown  off  tlie  bridc:e,  there  does  not  appear  to  be  much  necessity  for 
these  bolts. 

Unless  greater  sizes  are  required,  due  to  the  tie  acting  as  beam,  an 
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S-inch  face  and  depth  sufficient  to  hold  the  spike  and  allow  for  notching 
are  all  that  is  necessary, — say  6  inches  for  ties  on  wooden  bridges,  and 
7  inches  with  ^inch  notch  for  ties  on  iron  bridges. 

•Stringers  and  Hoor  beams  are  used  to  support  the  track  and  transfer 
the  load  to  the  main  girders  or  trusses.  Their  arrangement  will  be 
given  in  the  following  detailed  description  of  the  various  types  of 
doors. 

1.  Wooden  stringers  (Plates  1  and  2). 

These  bridges  are  built  both  with  long  and  short  ties.  The  main 
stringers  are  placed  directly  under  the  rail  and  the  ends  of  long  ties 
supported  by  side  stringers.  A  certain  portion  of  the  load  depending 
on  the  relative  stiffness  of  ties  and  stringers,  is  carried  by  tlie  side 
stiingers.  The  formulas  for  determining  this  amount  have  been  de- 
duced and  published  by  Prof.  6.  F.  Swain,  in  the  Bailroad  Gazette 
for  1888.  The  practice  on  the  li.  &  M.  R.  R.  is  to  put  six  sticks  under 
the  track,  two  under  each  rail  and  one  each  side  10  feet  out  to  out,  and 
consider  the  side  stringers  to  carry  20  per  cent,  of  the  load. 

Plate  No.  1  shows  the  different  details  used  for  single  track  trestles, 
and  Plate  No.  2,  those  for  double  track.  The  first  three  examples 
shown  on  Plate  2  are  objectionable,  inasmuch  as  it  is  necessary  to 
disturb  both  tracks  at  once  when  renewing  the  ties.  The  form  of 
construction  used  by  the  Boston  &  Maine  railroad  allows  either  track 
to  be  renewed  independently  of  the  other,  which  is  quite  advantageous. 

Through  Wooden  Truss  Bridges:  Plates  8  and  4. 

The  floor  beams  are  either  supported  on  top  of,  or  are  hung  below, 
the  bottom  chord.  The  first  method  furnishes  a  direct  support  for 
the  floor  beams,  but  the  deflection  of  the  loaded  floor  beam  brings 
the  load  on  the  inner  edge  of  the  chord.  When  the  floor  beams  are 
hung  below  the  chord,  the  hanger  can  be  designed  to  distribute  the 
load  over  the  whole  width  of  the  chord.  By  the  latter  method,  there 
is  also  a  gain  in  head  room  over  the  rail,  equal  to  depth  of  chord  plus 
depth  of  floor  beam.  Another  advantage  of  suspended  floor  beams  is 
that  they  do  not  have  to  be  cut  away  at  the  ends  when  near  a  panel 
point  of  the  truss,  to  clear  the  braces. 

Fig.  1,  PI.  3,  is  an  example  of  the  floor  where  the  ties  are  used  for 
floor  beams.  The  clear  spacing  between  is  If  inches.  At  panel  points 
the  tie  has  to  be  supported  from  the  one  each  side,  as  shown  on 
Fig.  1,  A.  The  8x8  guard  stick  is  bolted  to  every  tie,  and  aids  in  dis- 
tributing the  wheel  loads.  A  bridge  with  a  similar  floor,  recently 
tiiken  down  on  one  of  the  branches  of  the  B.  &  M.  R.  R.,  had  a  lOzIO 
guard  stick  bolted  to  every  floor  beam,  and  a  4z4x^  inches  angle 
iron  for  an  inside  guard  rail,  also  bolted  to  every  floor  beam.  This 
evidently  was  more  efficient  in  distributing  the  loads  from  a  derailed 
wheel  than  the  example  shown. 

When  ties  and  stringers  are  used,  the  floor  beams  are  either  spaced 
uniformly  or  concentrated  at  the  panel  points,  both  methods  oeing 
shown  on  Plate  4.  The  latter  method  reduces*  the  bending  in  the 
chord  to  a  minimum,  but  calls  for  a  larger  stringer.  By  using  side 
stringers  and  considering  them  to  carry  part  of  the  load,  the  bending 
moments,  and  consequently  the  sizes  of  the  floor  beams,  will  be  re- 
duced. 

With  suspended  floor  beams,  the  lateral  bracing  rests  on  top  of  the 
beams,  and  the  stringers  are  cut  on  to  it.  When  the  floor  beams  are 
uniformly  distributed,  this  will  not  affect  the  strength  of  the  stringers; 
but  when  floor  beams  are  concentrated,  it  becomes  a  serious  matter. 

Wooden  Pony  Trusses  (Plate  5). 

The  flooi*s  for  these  bridges  are  similar  to  those  for  through  trusses. 

The  manner  of  bracing  the  top  chord  is  mentioned  here,  as  it  is 
affected  somewhat  by  the  design  of  the  floor.    The  top  chord  is  braced 
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from  a  collar  beam  fastened  to  the  bottom  chord.  When  the  floor 
beams  rest  on  top  of  the  chord  the  collar  beam  can  be  bolted  below 
tlie  chord,  and  is  out  of  the  way.  When  the  floor  beams  are  hunf(  be- 
low the  chord,  the  collar  beam  will  deflect  with  the  floor,  and  throw 
the  top  chords  out  of  line  unless  the  collar  beam  is  blocked  down  be- 
low the  tops  of  the  floor  beams,  as  shown  in  Fig.  2. 

In  Fig.  2,  the  collar  beam  is  bolted  to  the  truss  independent  of  the 
truss  rods.  This  is  preferable  to  the  method  shown  in  Fig.  1,  as  the 
trusses  can  be  built  complete  and  erected  in  place,  and  shrieking  or 
(Pushing  of  the  collar  beam  will  not  affect  the  adjustment  of  the  truss 
rods. 

Wooden  Deck  Trusses:  Plates  8  and  6. 

The  floor  beams  rest  on  top  of  the  top  chord,  and  unless  the  bridge 
is  roofed  over,  the  arrangements  ana  details  are  the  same  as  for 
through  bridges.  The  top  of  the  top  chord  is  protected  from  the 
weather  by  galvanized  sheet  iron,  as  shown  on  PI.  6,  Fig.  2.  The 
bridge  shown  on  PI.  3  is  also  protected  in  the  same  manner. 

With  a  record  of  service  of  from  forty  to  fifty  years  for  wooden  truss 
railway  bridges,  when  properly  designed  and  protected  from  the 
weather,  it  would  appear  to  be  economy  to  cover  all  wooden  truss 
bridges.  This  does  not  affect  the  floor  for  through  or  pony  trusses, 
but  the  roof  for  a  deck  bridge  makes  a  change  in  the  design  of  floor 
necessary. 

There  are  several  different  ways  of  putting  a  roof  on  a  deck  bridge. 
The  example  shown  on  PI.  6,  Fig.  1,  is  the  standard  of  the  Boston  & 
Maine  Railroad,  and  is  to  be  recommended  as  protecting  everything 
except  the  ties  and  guard  sticks  from  the  weather. 

Rolled  Beam  Bridges  (Plates  7  and  8). 

Examples  are  given  for  both  single  and  double  track  bridges.  The 
arrangement  of  ties  and  spacing  of  stringers  differ  but  little  from 
wooden  stringer  bridges.  Side  stringers,  when  used,  cannot  be  fig- 
ured as  carrying  any  of  the  load  when  wheels  are  on  the  rails,  owing 
to  the  greater  rigidity  of  track  stringers  compared  with  the  ties. 

Deck  Plate  Girders  (Plate  9). 

The  usual  method  of  construction  is  to  place  two  girders  under  each 
track,  the  girders  being  spaced  from  6^  to  ^  feet  on  centres,  the 
spacing  being  governed  to  some  extent  by  length  of  span  and  depth  of 
girder. 

Fig.  2  shows  the  ordinary  form  of  construction.  The  ties  act  as 
floor  beams  and  deflecting  under  a  load  bring  the  reaction  along  the 
inner  edge  of  the  top  flange,  tending  to  bend  it  down. 

Fig.  3  shows  a  method  of  concentrating  the  load  at  the  centre  of  the 
flange,  and  preventing  side  movement  of  the  ties  without  the  necessity 
of  notching  them  out  the  full  width  of  the  flange. 

The  top  lateral  bracing  in  this  style  of  bridge  should  be  designed  so 
tliat  there  will  be  no  interference  with  the  ties. 

The  standard  deck  girder  of  the  Boston  <fe  Maine  railroad  differs 
from  the  foregoing  by  the  addition  of  floor  beams  and  stringers.  The 
stringers  support  the  tie  under  the  rails,  and  the  girders,  spaced  nine 
feet  centre  to  centre,  act  as  side  stringers  for  supporting  the  ends  of 
ties  in  addition  to  their  regular  duties.  There  is  one  system  of  lontri- 
tudinal  bracing  in  the  plane  of  bottom  flange  of  floor  beams.  The 
bridges  are  riveted  up  complete  in  the  shop,  transported  to  the  site, 
and  put  in  place  at  a  minimum  cost  for  erection.  Ties  of  minimum 
thickness  are  also  used. 

Through  plate  girders  (Plate  10). 

Fig.  1  shows  the  simplest  floor,  where  the  ties  act  as  floor  beams 
and  are  supported  by  the  bottom  flange  angles.  Mr.  James  Mclntyre 
has  charge  of  some  of  these  bridges  and  writes:  **This  construction  I 
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do  not  approve  of,  on  account  of  the  constant  aprinfi^in^  of  the  floor 
tending  to  weaken  the  flange  angles  and  flange  plates.^"  The  lateral 
bracing  and  ties  interfere  with  one  another,  the  ties  bearing  against 
and  loosening  the  bracing. 

Fig.  2  shows  the  method  used  to  overcome  these  difficulties.  The 
shelf  angle  carries  the  ties  and  there  is  plenty  of  room  for  the  lateral 
bracing. 

Floor  beams  and  stringers  are  introduced  to  shorten  the  span  of  and 
reduce  the  size  of  the  tie.  ^ 

Fig.  3  shows  one  variety  of  iron  flow  with  only  two  stringers,  spaced 
8  feet,  0  inches,  centre  to  centre.  The  arrangement  of  ties  is  similar 
to  that  for  a  deck  girder.  Notching  the  ties  is  reduced  to  a  minimum 
by  extending  the  web  of  stringers  above  top  of  flange  angles,  and  cut- 
ting ties  on  to  it. 

Fig.  4  shows  method  of  supporting  the  ties  under  the  rails  and  at 
the  ends,  the  details  being  the  same  as  for  rolled  beam  bridges.  The 
next  step  in  the  progress  of  development  would  be  a  solid  floor. 

Through  Iron  Truss  Bridges — Plate  11. 

Generally  there  are  two  stringers  to  a  track  spaced  from  5  to  8  feet 
c.  to  c.  anci  headed  into  the  floor  beams.  The  B.  <&  M.  R.  R.  uses  an 
ari*angement  of  stringera  as  shown  on  Fig.  4,  PI.  12. 

The  details  of  ties  are  the  same  as  for  deck  girders,  sizes  being 
governed  by  spacing  of  stringers.  At  the  floor  beams  there  is  a  break 
in  the  continuity  of  the  spacing  of  the  ties,  caused  by  the  floor  beam 
flange  increasing  the  clear  distance  between  the  adjacent  ties.  This  is 
not  a  very  important  matter,  as  the  top  of  the  floor  beam  is  seldom 
more  than  two  or  three  inches  below  top  of  tie,  and  a  derailed  wheel 
would  go  over  all  right  and  the  wide  space  does  not  make  a  noticeable 
difference  in  riding  of  the  track. 

Wooden  stringers  in  combination  bridges  are  placed  on  top  of  floor 
beams  as  8hown  in  Fig.  4. 

The  clear  distance  of  14  to  16  feet  between  trusses  of  through  bridges 
is  more  than  ample  to  keep  clear  of  a  derailed  car  when  it  is  kept  in 
place  by  the  guard  rails  and  has  been  adopted  with  reference  to  the 
safety  of  bi*akemen  on  the  sides  of  cars.    The  state  of  Vermont  re- 

S aires  a  clearance  of  15  feet  for  this  purpose.  When  the  tops  of 
irough  girders  extend  above  the  level  of  a  car  floor  they  should  be 
built  witfi  the  same  clearance,  but  shallower  girders  can  be  placed 
nearer  the  i*ails. 

Iron  Deck  Trusses — Plate  12. 

Fig.  1  shows  an  example  where  the  ties  are  used  as  floor  beams,  the 
details  being  similar  to  deck  girders.     • 

Fig.  2  and  3  are  examples  of  iron  floors  with  the  floor  beams  liveted 
to  the  posts,  the  top  chords  acting  as  side  stringers.  In  Fig.  2  the 
lateral  bracing  is  both  in  the  plane  of  the  bottom  flange  of  the  chord 
and  of  top  fl<ange  of  floor  beam.  In  Fig.  3  a  greater  depth  of  truss  is 
obtained,  but  the  bracing  which  is  fastened  to  the  top  flange  of  the 
floor  beam  is  below  the  chord  and  causes  bending  in  the  post. 

Fig.  4  is  an  example  where  the  floor  beam  rests  on  top  of  the  chord, 
the  simplest  and  best  form  when  the  depth  can  be  spared.  The 
spacing  of  stringers  and  details  of  ties  will  vary  the  same  as  for 
through  bridges. 

The  various  methods  of  connecting  the  track  on  the  bridge  with  the 
track  on  the  ground  at  ends  have  been  fully  shown  in  the  drawings. 
The  timber  wall  plates  on  parapet  walls  are  sometimes  blocked  up  at 
the  ends  to  give  more  elasticity.  The  objections  to  these  timber  wall 
plates  are  fully  given  in  Mr.  Snow's  discussion  before  referred  to. 

By  arranging  the  parapet  stone  as  shown  on  the  different  drawings 
of  the  Boston  &  Maine  Railroad  bHdges  the  distance  between  flrst 
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bridge  tie  and  first  grade  tie  is  about  the  same  as  the  distance  between 
two  ties  in  the  ballast. 

Skew  Bridges — 

The  simplest  arrangement  for  deck  bridges  is  to  lay  the  bridge  ties 

Sarallel  to  tbe  parapets,  and  fan  out  the  grade  ties.  The  bridge  ties 
o  not  receive  their  load  at  the  same  time,  and  tend  to  jump  and  wear 
out  more  rapidly.  The  grade  ties  are  either  too  far  apart  under  one 
rail  or  so  close  together  under  the  other  that  it  is  difficult  to  tamp 
them. 

The  first  figure  on  plate  13  shows  a  method  of  keeping  the  bridge 
ties  square  to  the  track.  Tlio  Union  Pacific  Railway  treats  the  end 
grade  ties  in  the  same  manner.  One  objection  to  this  method  is  tlie 
short  lengths  of  ties  supporting  sometimes  only  one  rail  and  tending 
to  work  loose. 

There  is  always  somewhat  of  a  jar  when  the  train  passes  from  the 
ballast  road-bed  to  the  more  rigid  bridge  fioor,  and  unless  both  wheels 
of  an  axle  pass  onto  the  bridge  fioor  at  the  same  time  there  is  a 
noticeable  lurch.  The  best  remedy  for  this  is  to  square  up  the  end  of 
the  bridge  floor. 

For  skew  trestles  the  end  bents  can  easily  be  built  square.  One  way 
of  squaring  the  fioor  is  to  have  a  longitudinal  sill  outhe  bank  support- 
ing the  otlier  ends  of  the  ties  which  rest  on  one  stringer  only.  This  is 
oblectionable,  as  the  sill  will  rot  and  settle,  and  it  is  something  that  is 
neither  bridge  fioor  nor  track,  and  is  liable  to  be  neglected.  The  best 
way  is  to  square  up  the  ends  of  the  stringers  so  that  the  first  bridge 
tie  is  wholly  on  the  bridge  and  the  first  grade  tie  is  wholly  in  the  bal- 
last.   Methods  of  doing  this  are  shown  on  plates  13  and  14. 

When  rebuilding  skew  bridges  on  old  abutments  it  is  very  easy  to 
make  the  design  so  that  all  the  main  beacings  will  be  supportea  on 
the  old  masonry,  and  whatever  additional  masonry  is  necessarv  for 
secondary  bearings  and  parapet  walls,  can  be  built  with  the  old  bank 
as  a  foundation,  without  danger  of  settlement. 

In  concluding  their  report,  your  committee  make  the  following 
recommendations: 

1.  Ties  12  feet  long,  spaced  6  inches  apart  in  the  clear,  supported 
directly  under  the  rails  and  near  the  ends. 

2.  Suitable  inside  guard  rails  and  spacers  at  ends  of  ties. 

3.  Squaring  the  fioors  at  the  ends  of  skew  bridges. 

4.  Connecting  bridge  fioor  witli  approach  by  the  method  shown  on 
plate  9,  figure  1. 

5.  Making  the  fioor  independent  for  each  of  the  two  tracks  ^f  a 
double-tracK  bridge,  as  shown  on  plate  8,  figure  2. 

Respectfully  submitted, 

Benj.  Wildeu  Guppy, 

Chairman, 
C.  P.  Austin, 
F.  W.  Tanner, 

Committee. 
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Pig.  49.— Plan  of  Floor  for  an  Iron  Truss  Through  Bridge,  recommended  by  Mr.  John  Foreman 

(Philadelphia  &  Reading  R.  R.). 
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DISCUSSION. 

Mr,  BenJ,  W,  Guppy,  Melrose,  Mass,: 

Dear  Sir: — Your  circular  of  May  17  received  and  noted.  Replying, 
beg  to  say  I  herewith  hand  you  three  blue-prints  and  two  sketclies 
showing  diffei-ent  styles  of  floors  for  wooden  and  iron  through  and 
deck  railroad  bridges  and  roadway  bridges.    (See  Figs.  48  and  49.) 

The  durability  of  the  floor  depends  entirely  on  the  location;  for 
instance,  an  iron  floor  on  an  overhead  bridge  is  not  as  good  as  a 
wooden  floor  on  account  of  the  deterioration  of  the  metals  caused  by 
the  action  of  the  sulphur  from  the  engines. 

As  to  the  best  plan  of  floor,  I  will  leave  it  to  the  association  to 
decide,  but  I  consider  where  stringers  and  ties  are  used  that  two  longi- 
tudinal stringers  under  each  rail  with  8^^  x  8^^  ties  laid  close  enough 
so  as  prevent  them  bunching,  should  the  cars  get  off  the  track,  makes 
the  best  and  most  economical  floor  system;  some  of  our  railroad 
bridges  have  this  style  floor  and  are  very  satisfactory. 

At  present,  on  most  railroads  9^^  x  12^^  ties  and  one  stringer  under 
each  rail  is  used.  I  consider  using  the  9^^  x  12^^  ties  there  is  a  ?reat 
waste  of  timber,  and  is  not  as  safe  as  when  two  stringers  are  laid 
under  each  rail  and  S'^  x  8^^  ties  laid  6^^  apart  are  used.  I  think  the 
floor  system  of  all  bridges  should  be  arranged  so  as  not  to  be  over- 
loaded with  ties,  especially  iron  bridges,  as  tie  timber  is  getting  scarce, 
poor  in  quality,  and  expensive. 

All  iron  floor  systems  for  railroad  bridges  are  intended  to  be  fliled 
up  with  ballast  and  for  roadway  bridges  with  concrete  or  paved.  The 
cost  of  floors  depends  entirely  on  the  style,  width  of  bridges,  and  weight 
they  have  to  carry. 

Please  excuse  this  delayed  report.    I  am 

Yours  truly, 

John  Foreman, 

Supt  q/*  B,  and  B, 

J.  R.  Worcester,  C.  E.,  of  Boston,  Mass.,  kindly  forwarded 
the  following  written  discussion  on  "Bridge  Floors." — On  the 
second  page  of  the  report  the  committee  speak  of  it  being  a 
common  practice  on  iron  bridges  to  fasten  the  floor  to  the  iron 
work  by  bolts  through  every  third  or  fourth  tie,  and  add  the  fol- 
lowing remarks : 

"  Except  in  localities  where  there  is  danger  of  the  floor  being 
blown  off  the  bridge,  there  does  not  appear  to  be  much  neces- 
sity for  these  bolts." 

Under  certain  circumstances,  there  may  be  another  use  for 
these  bolts  besides  holding  the  floor  down  against  the  wind. 
When  the  ties  project  outside  of  the  stringer  or  girder  suffi- 
ciently, so  that  a  derailed  truck  resting  on  the  ends  of  the  ties 
might  raise  the  floor  from  the  opposite  stringer,  it  is  possible 
that  this  disastrous  result  might  occur,  were  the  floor  not  bolted 
to  the  iron. 


245 

An  actual  case  where  it  seems  to  have  happened  in  this  way, 
was  at  a  bridge  on  the  Fitchburg  Raih*oad,  over  the  Nashua  river, 
near  Ayer  Junction,  Mass.  About  a  mile  west  of  the  spot,  a 
few  years  ago,  a  box  car  near  the  middle  of  an  east-bound 
freight  train  became  derailed. 

For  some  distance,  the  wheels  followed  close  to  the  rails,  as 
was  plainly  shown  by  marks  on  the  ties,  but  as  the  train  ap- 
proached the  bridge,  the  trucks  of  the  derailed  car  gradually 
drew  away  from  the  rails  so  far  that  on  reaching  the  bridge, 
the  wheels  were  outside  of  the  guard  rails,  or  at  least  were  far 
enough  out  so  that  in  striking  the  guard  rails  they  mounted  and 
crossed  over  them,  and  the  car  was  thrown  off  the  side  of  the 
bridge. 

In  this  case,  the  bridge  consisted  of  two  spans  of  deck-plate 
girders,  the  girders  being  six  feet  apart  on  centres,  and  the 
guard-rails  consisted  of  a  single  line  of  steel  rails  like  the  track 
rails,  placed  outside  of  the  latter,  and  deflected  outward  on  the 
approach  to  a  distance  of  eighteen  or  twenty  inches  from  the 
running  rail. 

No  inside  guard-rails  were  used,  and  the  ties  were  not  bolted 
to  the  girders  at  all,  though  they  were  probably  notched  on  over 
the  flange  to  some  extent. 

Under  these  conditions,  it  appears  that  when  the  derailed  car 
went  over  the  side  of  the  bridge,  it  broke  loose  from  both  the 
car  in  front  and  the  one  behind,  but  the  weight  coming  down  on 
the  ends  of  the  ties  upset  the  floor,  a  large  section  of  which  fol- 
lowed the  car  into  the  river,  leaving  the  bridge  in  place  without 
any  floor. 

The  following  cars  ran  into  the  gap,  the  wheels  apparently 
cutting  through  the  lateral  bracing,  of  which  there  was  only  a  top 
system.  The  result  was  the  entire  collapse  of  the  bridge,  and 
the  rear  portion  of  the  train  was  piled  in  a  heap  in  the  river. 

While  this  account  is  given  as  if  the  facts  were  established, 
the  evidence  of  the  order  in  which  the  events  occurred  is  only 
such  as  could  be  obtained  from  the  conditions  after  the  accident, 
as  there  were  no  eye-witnesses  of  the  failure  of  the  bridge, 
except,  possibly,  one  man  who  was  buried  under  the  wreck. 

We  cannot,  therefore,  be  sure  that  the  causes  of  the  collapse 
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were  those  described.  It  is  very  difBcull  to  see,  however,  any 
other  way  in  which  the  lateral  bracing  con  id  have  been  cut 
through  as  it  was,  and  to  account  for  the  position  of  the  track 
and  the  ties  as  they  appeared  in  the  wreck. 

It  is  also  very  plain  that  the  derailed  car  must  have  landed 
on  the  ends  of  the  ties  as  described,  and  it  seems  entirely  rea- 
sonable to  suppose  that  the  floor,  being  unattached  to  the  bridge, 
would  have  tipped  up  under  these  circumstances. 

While  the  spacing  of  girders  of  six  feet  is  less  than  that' 
shown  in  most  of  the  diagrams  in  your  committee's  report,  it 
appears  to  the  winter  that  the  same  result  might  follow  from  a 
bad  derailment  in  the  ease  of  floors  such  as  are  shown  in  plate 
7,  fig.  3 ;  plate  8,  fig.  3 ;  plate  9,  figures  1  and  4,  were  it  not 
for  holding-down  bolts.  It  would,  therefore,  seem  well  for  this 
use  of  the  bolts  to  be  recognized. 

The  following  written  discussion  was  received  from  Mr.  J.  P. 
Snow : 

The  governing  principle  of  the  standard  bridge  floor  on  the 
Boston  &  Maine  railroad  is  a  main  stringer  directly  under  each 
rail,  and  a  side  stringer  near  the  ends  of  the  ties,  as  is  shown 
on  the  drawings  accompanying  Mr.  Guppy's  report ;  the  idea 
being  to  make  a  floor  that  will  be  perfectly  safe  for  the  passage 
of  a  train  whether  on  or  off  the  rails. 

A  great  many  designers  place  the  stringers  six  feet  or  more 
apart,  using  main  stringers  only.  In  this  case  the  ties  are 
called  upon  to  act  as  beams  to  carry  the  wheel  load  to  the 
stringers.  The  legitimate  office  of  the  ties,  is  to  hold  the  rails 
to  gauge  and  line,  and  if  the  strincrers  ai*e  directly  under  the  rails 
this  is  all  they  are  called  upon  to  do  while  the  trains  are  on  the 
rails.     In  this  case  the  ties  can   be  safely   left  in  the  track  as 

• 

long  as  they  are  sound  enough  to  hold  the  spikes.  If,  however, 
the  ties  are  depended  upon  to  act  as  beams  they  must  be 
renewed  before  they  show  much  decay.  Again,  a  tie  eight 
inches  wide  and  deep  enough  to  i)roperly  take  the  spike  is 
ample  if  the  stringer  is  under  the  rail,  while  if  used  as  a  beam  it 
must  be  proportioned  for  the  span  and  will  be  larger  in  any  case 
than  those  shown  on  the  drawings  refen-ed  to.  This  increase 
of  size  and  shortening  of  life  is   a  matter  of  serious  expense. 
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The  ties  must  be  renewed  every  ten  or  fifteen  years,  and  the 
increased  expense  of  the  beam  ties  will  go  far  towards  paying 
for  the  additional  side  stringers. 

Our  ties  are  twelve  feet  long  with  guard  timbers  or  tie  spacers 
flush  with  the  ends  of  ties.  If  the  guards  are  set  in  much 
nearer  the  rail  than  this,  they  will  get  scored  by  the  snow  plows, 
and  a  shorter  tie  would  leave  a  gap  between  tracks  in  case  of 
double  track  bridges.  Where  no  side  stringers  are  used,  the 
overhang  of  ties  of  this  length  is  objectionable  unless  the  main 
stringers  are  spaced  very  wide.  In  case  of  derailment,  the  over- 
hanging ties  are  liable  to  break  under  the  wheels,  and  at  all 
times  they  give  the  bridge  a  very  weak  appearance.  The  most 
feasible  remedy  for  this  objectionable  state  of  affairs  appears  to 
be  the  use  of  side  stringers  near  the  ends  of  the  ties  and  main 
stringers  directly  under  the  rails.  The  side  stnngers  may  be 
designed  of  about  one  half  the  strength  of  the  main  stringers, 
and  in  wooden  bridges  may  be  considered  to  caiTy,  I  think, 
about  twenty  per  cent,  of  tlie  load.  The  distribution  of  load 
between  the  main  and  side  stringers  is,  of  course,  dependent  on 
the  relative  deflection  of  ties  and  stringers,  and  in  iron  bridges 
the  stringers  are  so  much  more  rigid  than  the  wooden  ties  that 
I  think  the  main  stnngers  should  be  calculated  to  carry  the 
whole  rail  load. 

Our  deck  plate  girders  over  thirty  feet  span  are  constructed 
as  shown  on  figure  one,  plate  nine,  of  Mr.  Guppy's  report ;  the 
girders  {performing  the  office  of  side  stringers.  This  style  of 
bridge  iff  not  so  much  more  expensive  than  a  plain  deck  girder 
as  might  be  supposed,  for  the  floor  does  duty  as  lateral  bracing 
to  a  large  extent.  At  present  prices  it  costs  about  four  dollars 
per  foot  more  than  the  usual  pattern ;  that  is,  about  two  sets  of 
ti^s.     I  think  the  bridge  is  well  worth  the  difference  in  the  cost. 

I  am  aware  that  the  great  majority  of  roads  and  engineers 
use  wide  spacing  for  main  stringers,  but  it  seems  to  me  to  be 
asking  the  rapidly  decaying  ties  to  do  the  duty  that  the  iron- 
work ought  to  perform  and  to  be  a  method  of  cheapening  the 
structure,  better  only  in  degree  than  the  old-fashioned  style  of 
timber  ties  resting  on  stringers  built  into  the  bottom  chords  of 

through-truss  bridges. 
13 
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In  regard  to  the  spacing  of  ties,  our  practice  is  twelve  inches 
on  centers,  leaving  four  inches  clear  between  ties.  Personally  I 
would  make  this  two  inches  more.  A  four-inch  space  makes  a 
weak  joggle  on  the  guard  timber  for  spacing  the  ties,  and  it  is 
just  the  right  width  to  let  a  workman's  boot  through,  while  it  is 
difficult  to  get  it  out  again.  I  have  heard  of  one  case  where  a 
man  lost  his  foot  from  this  cause.  Six-inch  spacing  will  carry 
derailed  wheels  without  any  tendency  to  bunch  the  ties ;  it  gives 
a  fairly  strong  joggle  and  will  not  act  as  a  trap  to  catch  a  man's 
boot. 

The  stringers  of  all  bridges  large  and  small,  wood  and  iron, 
are  extended  at  the  ends  of  the  bridge  to  bring  them  sqnare. 
This  I  consider  absolutely  essential  to  a  good  bridge.  It 
involves  a  little  additional  expense  on  the  masonry  when  the 
skew  of  the  bridge  is  very  great,  but  its  cost  is  more  than 
repaid  in  the  future  maintenance  of  the  approaches.  The  par- 
apet stone  should  not  be  more  than  eight  inches  wide  on  top  so 
that  the  first  ground  tie  will  not  be  more  than  two  feet  from  the 
last  bridge  tie  c.  to  c.  In  square  through  bridges  it  is  not  our 
practice  to  use  end  floor  beams,  as  advocated  by  many.  We 
have  no  trouble  from  resting  the  stringers  on  properly  designed 
bearing  on  the  stone  work.  An  end  floor  beam  is  a  good  detail, 
provided  brackets  are  put  on  the  land  side  of  it  so  a  tie  can  be 
placed  near  the  stone  parapet,  and  so  as  to  leave  space  between 
it  and  the  stone  to  make  it  accessible  for  painting. 

Our  practice,  as  shown  on  the  drawings,  is  to  bring  the  para- 
pet stone  within  one  and  one-half  inches  of  the  rail.  1  do  not 
like  the  common  practice  of  putting  a  tie  or  other  timber  on  the 
stone.  The  ballast  lies  against  it,  gets  under  it  and  rots  it  out 
quickly.  The  section  men  cannot  renew  it  properly  and  it  is 
generally  in  bad  condition  long  before  the  regular  bridge  ties 
need  renewing. 
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-X.  Pile-Hammer  Ropes. 

REMARKS    BY    MR.    GEORGE   J.    BISHOP    AND    DISCUSSION. 

Mr.  Bishop. — At  our  last  meeting  there  was  some  discussion 
brought  up  in  relation  to  the  different  kinds  of  ropes  used  for 
pile-drivers.  One  of  the  members  stated  that  the  stevedore 
rope  was  the  best  rope  in  use,  and  gave  perfect  satisfaction 
after  long  service.  On  the  strength  of  that  statement,  I 
ordered  a  coil  of  stevedore  rope,  to  give  it  a  test.  When  we 
had  our  executive  committee  meeting  in  Chicago,  March  10th, 
last,  a  firm  gave  me  125  feet  of  1^  in.  Ajax  transmission  rope, 
for  trial,  provided  I  would  make  a  report  of  same.  But  since 
giving  me  this  rope,  this  same  firm  claim  that  they  have  made 
a  great  improvement  in  the  Ajax  transmission  rope,  which  tliey 
think  would  make  it  more  satisfactory  than  the  rope  they  gave 
me  for  trial. 

You  will  note  that  manilla  rope  usually  weighs  about  72 
pounds  to  125  feet.  One  of  the  manilla  ropes  that  I  tested 
weighed  only  66^  pounds.  For  a  comparison  of  cost  with  the 
first  line,  as  this  rope  weighed  80  pounds  and  the  number  of 
piles  driven  was  101. 

I  made  a  series  of  tests,  and  present  two  tables  giving  the 
results  (see  tables.  Fig.  50)  and  will  state  that  the  conclusions 
arrived  at  as  the  result  of  these  tests  of  1^  inch  pile-driver  roi>e 
was  that  everything  was  in  favor  of  the  manilla  rope. 

Mr.  Berg. — I  understand  from  Mr.  Bishop  that  these  two 
tables  show  that  the  tests  were  made  on  the  basis  of  respective 
cost  and  actual  service  in  driving  piles.  That  further  certain 
variations  or  fluctuations  as  to  the  weight  of  each  particular 
rope  would  vary  the  actual  results  reached  as  far  as  figures  go, 
but  that  such  variations  within  reasonable  limits  will  not  change 
the  general  conclusion  reached,  which  is  decidedly  in  favor  of 
common  manilla  rope  in  place  of  Ajax  transmission  rope  or 
Hunt's  stevedore  rope  as  far  as  pile-driving  work  is  concerned. 
That  is  the  valuable  result  that  these  tables  show.  I  may  add 
that  I  think  Mr.  Bishop  has  honored  this  association  by  pub- 
lishing such  valuable  data  through  the  agency  of  this  associa.- 
tion.      He  has  gone  into  the   question    most   thoroughly  and 
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systematically,  and  it  is  just  such  infoiination  that  the  techni- 
cal railroad  world  is  anxious  to  obtain. 

Mr.  Cannichael. — I  would  like  to  ask  Mr.  Bishop  if  the  con- 
dition of  the  weather  was  the  same  during  the  tests  made  of  the 
different  ropes.  The  weather  would  have  considerable  to  do 
with  the  lasting  qualities  of  the  ropes. 

Mr.  Bishop. — We  had  two  ropes  of  one  kind,  manilla;  and 
three  ropes  of  the  stevedore.  When  making  these  tests,  it  was 
raining  part  of  the  time  during  the  two  manilla  rope  tests,  and 
also  during  the  test  of  one  of  the  stevedore  ropes.  I  do  not 
think  in  this  case  that  the  weather  cut  very  much  figure  in 
making  these  tests.  Hereafter,  we  shall  use  the  manilla  rope 
entirely  for  pile-drivers.  We  were  probably  three  months  in 
making  the  tests  that  this  report  was  compiled  from. 

Mr.  Eilers. — I  would  like  to  ask  Mr.  Bishop  the  weight  of 
the  hammer  they  used  for  their  driver. 

Mr.  Bishop. — Weight  of  hammer  was  3,000  pounds. 

Mr.  Berg. — The  conditions  were  as  nearly  alike  as  possible 
for  all  the  ropes,  as  I  understand. 

Mr.  Bishop. — The  same  hammer  was  used  throughout. 

Mr.  Eilers. — We  are  using  a  3,200  pound  hammer  on  our 
driver,  and  we  use  manilla  rope,  and  we  have  driven  as  high  as 
1,000  or  1,200  piles  with  it. 

Mr.  W.  A.  Rogers. — I  will  say  that  the  Chicago,  Milwaukee 
&,  St.  Paul  Ry.  are  at  present  making  tests  of  various  kinds  of 
ropes  for  pile-driver  hammer  lines.  In  order  to  have  two  dif- 
ferent ropes  tested  under  the  same  conditions  they  are  changed 
each  day,  one  rope  being  used  one  day  and  the  other  the  next. 
The  tests  are  not  yet  completed. 

XI.  Gas  Engines  for  Pumping  Water. 

REMARKS    BY    MR.    SHANE. 

Mr.  A.  Shane. — I  want  to  introduce  a  subject  that  I  believe 
will  interest  every  member  of  the  association.  Super\'isors  of 
bridges  and  buildings,  as  a  rule,  have  charge  of  the  water 
stations  and  pumping  of  water,  and  are  interested  in  all  ques- 
tions pertaining  to  that  department.     We  all  appreciate  fully 
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how  expensive  that  department  has  been  in  the  past.  On  my 
division  alone  of  four  hundred  miles  on  the  C,  C,  C.  &  St.  L. 
it  costs  us  annually  to  operate  water  stations,  $10,000,  and,  as 
the  capacity  of  locomotive  tanks  has  been  increased  from  1,800 
to  4,000  gallons,  it  becomes  imperative  to  adjust  our  wafer 
stations.  And,  while  we  had  that  matter  under  consideration, 
it  was  suggested  that  we  endeavor  to  curtail  the  expense  of 
pumping  water  to  the  lowest  minimum.  I  was  instructed  to 
look  about  and  suggest  some  means  by  which  we  could  do  this. 
When  we  had  perfected  our  water  system  to  that  point  where 
we  could  pump  water  at  two  and  one-half  cents  (2 J  cents)  per 
thousand  gallons,  we  thought  we  had  accomplished  quite  a  good 
deal,  but  our  management  were  not  yet  satisfied.  They  wanted 
a  still  further  reduction.  We  found  that  the  only  way  to  do 
this  was  to  introduce  a  new  method,  and  we  could  not  do  it 
with  steam  and  coal ;  although  in  some  localities  we  had  natural 
gas  for  fuel,  we  found  that  we  did  not  reduce  the  cost. 

After  looking  the  field  over,  the  only  means  or  the  only 
power  we  had  at  our  command  to  do  this  was  a  gas  engine. 
This  does  reduce  the  expense  of  pumping  water  to  a  mini- 
mum, because  it  dispenses  entirely  with  the  pumper,  dispenses 
entirely  with  the  transportation  of  coal,  with  the  handling  of 
the  coal,  and  in  some  cases,  no  doubt,  with  the  purchasing 
price  of  coal.  In  our  case  it  does  not  cost  anything  for  coal 
as  the  miners  are  glad  to  get  rid  of  it. 

In  looking  over  the  field  for  gas  engines  I  found  what  they 
call  a  crude  oil  engine.  It  will  use  gasoline,  naphtha,  natural 
gas,  or  crude  oil.  Considering  the  labor  we  had  to  employ 
being  unskilled  at  all  times,  and  frequently  changing  men>  and 
sometimes  men  would  have  to  be  called  upon  who  had  never 
handled  the  plant  and  had  no  instructions  in  regard  to  it ; 
possibly  careless  in  handling  the  material,  and  understanding 
the  nature  of  gasoline  to  be  highly  combustible,  it  struck  me 
that  this  crude  oil  engine  was  preferable,  from  the  fact  that 
there  is  nothing  highly  combustible  about  it.  It  will  not 
interfere  with  our  insurance  rates  and  it  is  more  economical. 

I  suggested  this  engine  to  our  company  and  they  have  pur- 
chased one,  but  we  did  not  get  it  into  operation  before  I  left  to 
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attend  this  meeting.  I  had  hoped  to  do  so,  but  our  engineer 
having  made  arrangements  to  purchase  a  boiler  from  one  com- 
pany and  the  engine  from  another  they  did  not  make  conuec- 
tion  in  time,  but  I  think  the  plant  is  now  in  operation.  I  went 
to  the  factory,  had  the  people  set  up  the  engine,  put  the  pump 
to  work  and  give  it  every  conceivable  test,  so  that  I  am  satis- 
fied what  the  result  will  be.  I  am  safe  in  making  the  statement 
that  instead  of  being  at  the  expense  of  two  and  one-half  cents 
for  every  thousand  gallpns  of  water  pumped,  I  will  pump  it  for 
one  mill  per  thousand  gallons. 

Now  the  plan  which  I  shall  adopt  is  that  we  shall  operate 
this  engine,  as  far  as  the  shutting  down  is  concerned,  automati- 
cally. We  will  place  a  float  in  the  tub,  and  it  will  close  the 
circuit  and  stop  the  engine.  There  will«be  an  additional  float 
in  the  tub,  and  when  there  is  a  capacity  of  supposing  100,000 
gallons,  it  will  be  safe  to  allow  it  to  subside  to  50,000  gallons, 
and  then  the  second  float  will  ring  a  bell  in  the  telegraph  office 
giving  warning.  Any  person  about  the  station  can  start  it,  and 
the  parts  that  can  be  gotten  out  of  order  are  so  slight,  that  we 
have  no  fear  of  trouble  on  that  score. 

I  propose  to  take  some  of  the  old  locomotive  tanks  that  we 
are  abandoning  of  2,000  gallons  capacity,  set  them  up  close  to 
the  pump  house,  and  connect  them  directly  with  the  pump. 
This  oil  does  not  flow  into  the  pump,  but  is  pumped  into  the 
engine  and  each  stroke  of  the  pump  takes  the  required  amount 
of  oil  into  the  cylinder  and  flows  down  through  the  cylinder, 
and  the  gas  is  extracted  from  that. 

After  we  have  got  enough  of  these  plants  in  operation,  so  that 
we  can  purchase  a  tank  of  oil,  it  is  my  purpose  to  get  a  full  tank 
of  oil  and  go  from  station  to  station  and  discharge  it  at  the 
rate  of  2,000  gallons  to  a  station,  so  that  we  will  have  a  job  of 
that  kind  about  every  sixty  or  ninety  days. 

I  propose  to  make  this  so  complete,  that  the  labor  required 
will  be  so  light  and  not  requiring  skilled  labor,  so  that  at  some 
stations  the  agent  can  discharge  the  duty  of  attending  to  this 
pump  and  starting  it.  The  pump  repairer  will  have  to  attend 
to  seeing  that  his  reservoirs  are  filled  at  all  times,  when  he  is 
duly  notified  that  they  are  in  need  of  being  filled. 
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I  inleod  to  make  the  pump  house  so  tijs^ht  that  it  will  not  be 
necessary  to  heat  it  artificially ;  make  it  frost  proof,  so  that  in 
the  coldest  weather  it  cannot  possibly  give  us  any  trouble. 

The  plant  now  going  in  at  Greensburg  will  pump  water 
9,000  feet.  It  will  have  an  eight-inch  main.  When  the  plant 
is  complete  we  will  build  an  additional  tub  and  pump  7,000 
feet  by  putting  in  an  eight-inch  main,  by  overcoming  the 
friction  entirely,  and  expect  to  pump  150,000  gallons  of  water 
by  running  the  engine  fifteen  hours  at  cost  of  ten  cents.  By 
buying  the  oil  in  large  quantities  we  get  it  at  less  than  one  cent 
per  gallon.  There  is  a  residue  of  oil  from  this  engine  after  the 
gas  is  extracted,  which  is  fifty  per  cent,  of  the  original,  and 
which  is  an  excellent  lubricating  oil.  We  had  not  taken  this 
into  consideration,  when  I  stated  the  cost  at  one  mill  per 
thousand  gallons. 

I  am  satisfied  that  these  engines  are  destined  to  revolutionize 
pumping  stations  and  that  most  thoroughly.  I  think  it  is  his 
duty  where  he  can  for  a  man  occupying  the  position  we  do  to 
set  forth  such  an  important  feature  as  this  saving  is  destined 
to  be. 
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Second  Vice-President.. 
Third  Vice-President — 
Fourth  Vice-President.. . 

Secretary 

Treasurer 


Executive  Members. . . .  •< 


O.  J.  Travis 

H.  sfl.  uaii........ 

J.B.Mitchell 

James  Stannard.. 
O.  W.  Hinman. . . . 

C.  W.Gooch 

George  M.  Reid . . 

W.  R.  Damon 

G.  W.  Markley... 
W.  A.  McGonagle 
G.  W.  McGehee.. 
G.  W.  Turner..  .. 
J.  E.  Wallace 


XX.  M.  Hall. ...... . 

J.E.Wallace 

G.W.  Hinman — 
N.  W.Thompson. 

C.  E.  Puller 

S.  F.  Patterson... 
George  M.  Reid . . 
G.  W.Andrews... 
Joseph  M.  Staten. 
J.  M.  Caldwell — 
Quintine  McNab.. 


J.  E.  Wallace ;Geo.  W.  Andrews. 

Geo.  W.  Andrews..  W.  A.  McGonagle. 
W.  A.  McGonaglc'L.  K.  Spafford. 

L.  K.  Spafford James  Stannard. 

E.  D.  Hines Walter  G.  Berg. 

S.  F.  Patterson S.  F.  Patterson. 

George  M.  Reid  —  I  George  M.  Reid. 
Quintine  McNab  . . . !  James  Stannard. 
Aaron  S.  Markley..! James  H.  Travis. 


Floyd  Ingram 

James  Stannard 


Floyd  Ingram. . . .  i James  H.  Travis  . . . 
Aaron  S.  Markley  Joseph  H.  Cununin 


Joseph  H.  Cummin. 
R.  M.  Peck. 
J.  L.  White. 
A.  Shane. 


Ybar. 


1896-6. 


1896-7. 


1897-8. 


Fourth  Vice-President 

Secretary 

Treasurer 


President W.  A.  McGonagle.. 

First  Vice-President. . . ' L.  K.  Spafford 

Second  Vice-President James  Stannard.. . 

Third  Vice-President Walter  G.  Berg  — 

Joseph  H.  Cummin 

S.  F.  Patterson 

George  M.  Reid . . . 
R.  M.  Peck 

I  A.  Shane 

Aaron  S.  Markley.. 

W.  M.  Noon 

'Joseph  M.  Staten. . . 


Executive  Members..  ■< 


James  Stannard.. . . 
Walter  G.  Berg  — 
Joseph  H.  Cummin 
Aaron  S.  Markley.. 

it'  oBLm  z^eCK. ......... 

S.  F.  Patterson 

N.  W.  Thompson. . . 
W.  O.  Bggleston... 

W.  M.  Noon 

Joseph  M.  Staten  . . 
George  J.  Bishop... 

M.  Riney 


Walter  G.  Berg. 
Joseph  H.  Cummin. 
Aaron  S.  Markley. 
G.  W.  Hinman. 
C.  C.  Mallard. 
S.  F.  Patterson. 
N.  W.  Thompson. 
Georgre  J.  Bishop. 
C.  P.  Austin. 
M.  Riney. 
Wm.  S.  Danes. 
J.  H.  Markley. 
W.  O.  Eggleston. 
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SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES SELECTED  AT  EACH  CONVENTION 
SINCE  ORGANIZATION  OF  THE  ASSOCIATION 
IN    1891. 


FIRST  CONVENTION,  ST.  LOUIS,  MO.,  SEPTEMBER  26,  1891. 


Subjects. 
Surface  Cattle-Guarda 


1. 


2. 
Frame  and  Pile  Treaties  Complete,  including  Rerailer 

3. 

Framing  and  Protection  of  Howe  Truss  and  Other 
Wooden  Bridges  against  Fire  and  Decay 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail- 
road Embankments 


Water-Tanks  Complete,  including  Painting,  Pumps, 
Pump  and  Coal  Houses,  Wells  and  Reservoirs 

6. 


Interlocking  Signals 

Depot  Platforms,  Complete. 
Paints  for  Iron  Structures.. 


7. 


8. 


Committees. 

Aaron  S.  Markley, 
J.  B.  Mitchell, 
W.  R.  Damon. 

H.  M.  Hall, 

W.  A.  Mcuonagle, 

O.  W.  McOehee. 

J.  E.  Johnson, 
O.  W.  Markley, 
J.  H.  Markley. 

James  Stannard, 
J.  O.  Thorn, 
J.  E.  Wallace. 

G.  W.  Turner, 
R.  K.  Ross, 
Q.  McNab. 

B.  F.  Bond, 

O.  W.  Hinman, 
James  Demars. 

J.  A.  Nicholson, 
Adam  McNab, 

C.  B.  Keller. 

Geo.  M.  tteld, 
A.  J.  Kelley, 
H.  A.  Hanson. 


SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  1892. 


1. 

Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneficiaries 

2. 

Turn-table,  Best,  with  a  View  of  Economy,  and  Dura- 
bility, and  Strength 

8. 

Water  Colunms,  Best,  Cheapest,  Simplest,  and  Most 
Durable 

4. 

Coaling  Stations,  including  Storage  Bins  and  for 
Coaling  Engines 


Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 
G.  W.  Turner. 

r  G.W.  Markley, 
H.  F.  Martin, 
James  H.  Travis, 
Charles  Walker. 

C.  B.  Fuller, 
A.  S.  Marklev, 
H.  N.  Spaulding, 
E.  L.  Cary. 

'  J.  E.  Wallace, 
C.  W.  Gooch, 
G.  W.  Hinman, 

,  J.  H.  Cummin. 
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6. 


Crawling  of  Ralls,  and  Its  Effects  on  Stmctures. 


6. 
Guard -Rails  on  Bridges,  Advantages  and  Disadvan- 


tages, and  Best  to  be  Adopted 


7. 


Platforms,  Helgbt  and  Distance  from  Rail  and  Mode 
of  Construction .' 

8. 

Best  Bridge,  Wood,  Combination,  or  Iron,  from  180 
feet  and  upwards,  and  the  Best  Method  of  Recon- 
struction   

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


'  Geo.  M.  Reid, 
L.  K.  Spafford, 
J.  B.  Mitchell, 
L.  S  Isdell. 

O.  J.  Travis, 
Q.  McNab, 
J.  K.  Mock, 
J.  M.  Staten. 


< 


James  Stannard, 
M.  Walsh, 
N.  M.  Markley, 
,  Robert  Ogle. 


''  A.  Shane, 
Walter  Ransom, 
N.  Potter, 
C.  G.  Worden. 


I 


H.  E.  Gettys, 
S.  F.  Patterson, 
,    G.  W.  Hinman, 
t  P.  N.  Watson. 


THIRD  CONVENTION,  PHILADELPHIA,  PA.,  OCT.  17,  18,  AND  19,  18BS. 


1. 

'  W.  G.  Berg, 

Depressed  Cinder  Pits  and  Other  Kinds \   O**  W^Andre^^* 

,  C.  E.  Fuller. 
2. 

G.  M.  Reid, 

Best  Method  of  Bridge  Inspection -j   ;^eo."  j^.^^itJ^p, 


3. 


,  J.  S.  Berry. 


Pumps  and  Boilers < 

4. 
•Maintenance  of  Pile  and  Frame  Trestle 

6. 
The  Best  Scale  Foundation 


f  G.W.  Markley, 
G.  W.  Turner, 
J.  B.  Mitchell, 
J.  R.  Harvey. 


'  W.  A.  McGonagle, 
J.  H.  Markley, 
Geo.  C.  Nutting, 

,  John  Copeland. 


'  O.  J.  Travis, 
]   Joseph  Doll, 
]   C.  D.  Bradley, 
.  T.  M.  Strain. 


FOURTH  CONVENTION,  KANSAS  CITY,  MO.,  OCT.  18,  IT,  AND  18,  1894. 


1. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  Washouts  and  Burnouts 


< 


'  G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 


8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges.  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak.. . 


'  R.  M.  Peck, 
1   G.  J.  Bishop, 
^    A.  B.  Manning, 
C.  D.  Bradley. 


t 


W.  O.  Berg. 
J.  H.  Cummin, 
John  Foreman, 
H.  L.  Fry. 
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4. 
Beat  Method  of  Erecting  Plate-Oirder  Bridges. 


6. 

Best  and  Most  Economical  Railway  Track  Pile- 
Driyer 

Sand  Dryers,  Elevators,  and  Metiiods  of  Supplying 
Sand  to  Engines,  including  Buildings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  PIate>Oirders  and  Lat- 
tice-Bridges for  Spans  from  60  to  110  feet 

8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Low  for 
Arch  Culverts 

9. 

Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


r  H.  M.  Hall, 
J  J.  M.  Staten, 
"}   O.  W.  Hinman, 
I  J.  N.  PuUen. 


J.  L.  White, 

A.  C.  Davis, 

J.  P.  Mock, 

James  T.  Carpenter. 

Aaron  S.  Markley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 


{ 


10. 


Interlocking  Signals. 


U. 


W.  A.  McGonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
l^  H.  E.  Gettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reid, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis, 
W.  8.  Danes, 
R.  L.  Hefiin, 
J.  A.  Spangler. 


Pumps  and  Boilers. 


t 


John  H.  Markley, 
O.  J.  Travis. 
A. Shane, 
O.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA..  OCTOBER  16  AND  16,  1896. 

1. 


How  to  Determine  Size  and  Capacity  of  Openings 
for  Waterways.... 

2. 


"  Aaron  S.  M^irkiey, 
J.  8.  Berry, 
C.  C.  Mallard, 
J.  L.  White. 

A.  Shane, 

W.  O.  Eggleston, 


OifTerent  Methods  of  Numbering  Bridges.    Should         „»-— 

All  Waterways  be  Numbered  ? )  J.  L.  Slosson, 

O.  J.  Travis. 
8. 

'  H.  M.  Hall, 
Drawbridge  Ends,  Methods  of  Locking;  and  under     1   James  Stannard, 

this  head  include  Locking  of  Turn-tables ]   H.  Middaugh, 

t  C.  C.  Mallard. 
4. 

R.  M.  Peck, 
T.  H.  Kelleher, 
A.  McNab, 
W.  M.  Noon, 
O.  W.  Hinman, 
William  Berry. 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks.  Size,  Style,  and  Details  of  Construction,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G.  Worden. 

W.  O.  Eggleston, 
W.  M.  T^on, 
A.  Mo  Nab, 
N.  W.  Thompson. 


260 

7. 

{J.  M.  Staten, 
R.  L.  Heflln, 
J.  H.  Travia, 
G.  M.  Beid. 
8. 

f  Q.J.  Bishop, 
Best  and   Uniform  System  of  Report   Blanks  for    j   W.  O.  Bfrgleston. 

Bridge  and  Bailding  Department )   Onward  Bates, 

t  M.  Rlney. 
9. 

Protection  of  Railroad   Stractnres  and   Baildlnsrs    (   l'k  6P<^fford 
from   Fire J   B*.  T.' Mclver.  ' 

10.  Brought  forward  from  1894. 

f  G.  W.  Andrews, 
Mechanical  Action  and  Resultant  Effects  of  Motive     J   W.  G.  Berg, 

Power  at  High  Speed  on  Bridges |   J.  E.  Oreiner, 

{  E.  H.  R.  Green. 

11.  Brought  forward  from  1894. 

J.  L.  White, 
Best  and   Most  Economical  Railway   Track   Pile-     I   j'p'Moclf' 

^^^^^ '  J.' T.*  Carpenter, 

G.  W.  Hinman. 


It.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-(Jirders  and  Lat- 
tice Bridges  for  Spans  from  60  to  110  feet 


13.    Brought  forward  from  1894. 


W.  A.  McGonagle, 
B.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys, 
G.  J.  Bishop, 
Onward  Bates. 


J.  H.  Travis, 

Interlocking  signal. \  ^Heflln"' 

J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1896. 

1. 

{J.  H.  Cummin, 
George  W.  Hinman, 
George  W.  Markley, 
Wm.  Berry. 
2. 

r  R.  M.  Peck, 
The  Most  Suitable  Material  for  Roofs  of  Buildings  of    j   G.  W.  Turner, 

All  Kinds 1    W.  M.  Noon, 

,  N.  W.  Thompson. 
8. 

f  Geo.  W.  Andrews, 
Roundhouse  Construction,  including  Smoke- jacks    J  O.  J.  Travis, 

and  Ventilators ;    W.  O.  Eggleston, 

L  James  T.  Carpenter. 
4. 

James  H.  Travis, 


r  James  H.Tra 
Care  of  Iron  Bridges  after  Erection !   h.m".h3i^' 


How  to  Determine  Size  and  Capacity  of  Openings 
for  Waterways 


t^  Walter  Rogers. 
5. 

f  Walter  G.  Berg, 
Aaron  S.  Markley, 
Onward  Bates, 

^  A.  J.  Kelley. 
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Protection  of  Ballroad  Balldlngrs  and  Other  Struc 
tures  from  Fire 


-I 


7. 


Designs  for  Ice-Houses. 


8. 

Best  End  Construction  for  Trestles  adjoining  Em- 
bankments   

9. 


Bridge  Warnings  for  Low  Overhead  Structares. 


10. 

Stock-yards  and  Stock-sheds,  inclodlng  all  Details 
of  Construction 

U. 
Floor  System  on  Bridges,  including  Skew  Bridges.. . 


W.  A.  McOonagle, 
M.  M.  Oarvey, 
.   J.  D.  Hilderbrand, 
1  John  Foreman. 

W.  B.  Yereance, 
G.  M.  Large, 
J.  H.  Markley, 
Geo.  W.  Ryan. 

C.  C.  BCallard, 
W.  8.  Danes, 
R.  L.  Heflin, 
A.  C.  Olney. 

W.  B.  Harwlg, 
M.  A.  Martin, 
E.  H.  R.  Green, 
Joseph  Doll. 


< 


''  Geo.  J.  Bishop, 
W.  R.  Gannon, 


O.  H.  Andrews, 
James  Brady. 

W.  G.  Guppy, 
C.  P.  Austin, 
O.  W.  Gooch, 
F.  W.  Tanner. 


SEVENTH  CONVENTION,  DENVER,  COL..  OCTOBER  19,  20,  AND  21,  1897. 

1. 


Pile-rings  and  Method  of  Protecting  Pileheads  in 
Driving 


2. 


Cost  and  Manner  of  Putting  In  Pipe  Culverts. 


8. 


Best  Floors  for  Shops  and  Roundhouses 


4. 


Roundhouse  Smoke-jacks  and  Ventilation 


6. 


G.  W.  Hlnman, 
Wm.  S.  Daneft, 
F.  Eilera. 
E.  F.  Reynolds, 
Wm.  Carmiohael, 
C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 
John  H.  Markley, 

A.  H.  King, 

B.  F.  Bond, 
O.  H.  Andrews. 

A.  W.  Merrick, 

C.  S.  Thompson, 
Wm.  O.  Eggleston, 
M.  F.  Cahni, 
J.  B.  Pullen, 
James  Gilbert. 

George  W.  Andrews, 
Wm.  O.  Eggleston, 
Aaron  S.  Markley, 
R.  J.  Howell, 
J.  T.  Carpenter, 
t  A.  McNab. 

r  C.  C.  Mallard, 


C.  S.  Thompson, 

0attlegu«rd.  and  Wlngfenoes \  ^_  H.  Whe'SSn: 

O.  W.  Osborne. 


6. 


Prevention  of  Fire  in  Railroad  Buildings. 


O.  W.  Osborne, 
L  R.  L.  HeUln. 

'  John  D.  Isaacs, 
Wm.  A.  MoGonagle, 
M.  Rlney, 
H.  L.  Fry, 

I   J.  P.  Snow, 

L  Wm.  B.  Yearance. 
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7. 


Storage  of  Fael,  OH,  and  Other  Station  Snpplies  at 
Way-stations 


8. 


Railroad  His^hway  Crossing  Gates. 


9. 


What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   

10. 

Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  Prom  Injnry  by  Salt 
Water  Drippings  from  Refrigerator  cars 


11. 


Turntable  Construction. 


Arthur  Montzheimer,. 

A.  Shane, 
O.  E.  Hanks, 
J.  E.  Johnson, 
W.  Z.  Taylor, 

B.  M.  Gilchrist. 

'  Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig, 
G.  W.  Smith, 
J.  E.  Featherston» 
W.  M.  Noon. 

F.  S.  Edinger, 
B.  W.  Guppy, 
J.  E.  Grelner, 
John  D.  Ixaacs, 
Walter  A.  Rogers* 
H.  W.  Fletcher. 

J.  E.  Greiner, 
B.  W.  Guppy, 
James  Mcfntyre, 
T.  M.  Strain, 
A.  J.  Kelley, 
L.  F.  Goodale. 

f  Onward  Bates, 

J.B.  Sheldon, 
i    D.  K.  Colbum, 
)   John  Foreman, 

E.  Fisher. 

Henry  Ooldmark. 
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CONSTITUTION. 


ARTICLE  I. 


NAME. 


Sbctiok  1.    This  Association  is  known  as  the  '^  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings." 


ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  ideas,  reports,  and  investigations  of  its  members. 

ARTICLE  III. 

MEMBERSHIP. 

Section  1.  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  genei*al  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  uptm  application  to  the 
Secretary  and  tlie  payment  of  $3.00  membership  fee  and  $3.00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  this  Association,  may  be 

expelled  by  a  two-tliirds  vote  of  the  members  present. 

» 

ARTICLE  IV. 

OFFICERS. 

Section  1.  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

AH  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel ;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

DUTIES   OP   OFFICERS. 

Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
bylaws,  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assigned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

EXECUTIVE  COMMITTEE. 

Section  L  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  otiier  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer^  hands  not  subject  to  other 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
/  upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  sliall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days^  notice  being  given  'members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  for  the  transaction  of  business. 

ARTICLE  VII. 

election  of  officers  and  tenure  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

president  and  treasurer. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 

vice-presidents  and  executive  members. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way,  all  voting  to  be  by  written  ballots. 
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SBCBBTABY. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  office  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  i*emove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 

THBA8UREH. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

OOMMITTBES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  tlien  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  shall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING  COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  wliose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  Acceptance  of  this  committee^ s  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTBES  OX  SUBJECTS  FOB  DISCUSSION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  This  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  tne  Association. 

COMMITTEES  ON  INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects,  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

ANNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars, 
membership  fee,  and  shall  also  pay  three  dollars  per  year  in  advance 
to  defray  the  necessary  expenses  of  the  Association.  Np  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 


ARTICLE  X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  daya 
previous  to  said  regular  meeting. 


BY-LAWS. 

TIME   OF   MEETING. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 

HOUR  OF   MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o* clock  a.  m. 

PLACE   OF    MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  thb  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF  BUSINESS. 

5.  1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th — Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th--£lection  of  officers. 
14th — Ad  iournment. 

DUTIES  OF  OFFICERS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to  order 
at  the  appointed  time;  to  preside  at  all  meetings;  to  announce  the 
business  before  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  thcj  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  tlie  treasurer  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of  Order. 
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DIRECTORY    OF    MEMBERS. 


ASSOCIATION  OF  RAILWAY    SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1897. 

Andrews,  Gborob  W.,  Philadelphia  Dlv.  B.  &  O.  B.  B.,  Wilmingrton,  Del.  ^ 

Andrews,  O.  H.,  St.  Jo.  &  O.  I.  &  K.  G.  By.,  St.  Joseph,  Mo. 

Austin,  Ctbus  P.,  B.  &  M.  B.  B.,  Med  ford,  Mass. 

Bates,  Onwabd,  C,  M.  &  St.  P.  By.,  and  M.  &  N.  By.,  Chicago,  111. 

Bbbo,  Walter  O.,  Lehigh  Valley  By..  Jersey  City,  N.  J. 

Berry,  J.  8.,  8.  T.  S.  W.  By.,  Tyler,  Texas. 

Berry,  William,  San  Antonio  &  Arkansas  Pass  By.,  Yoakum,  Texas. 

Bishop,  Oborqe  J.,'  C,  B.  I.  &  P.  By.,  Topeka,  Kan. 

Brickbb,  J.  A.,  Norfolk  &  Western  By.,  Shenandoah,  Va. 

Bond,  B.  F.,  Jacksonville  A  St.  Louis  By.,  Jacksonville,  III. 

BoYCB,  Joseph  W.,  L.  E.  A  St.  L.  C.  B.  B..  Huntingrburgh,  Ind. 

Brady,  James,  Chicago,  Bock  Island  &  Pacific  By.,  Davenport,  Iowa. 

Cannon,  W.  B.,  C.  B.  I.  &  P.  By.,  Herington,  Kan. 

Carmichabl.  William,  U.  Pac.  B.  R.,  Junction  City,  Kan. 

Carpbntbr,  Jambs  T.,  Chicago,  Bock  Island  &  Pacific  B.  R.,  Topeka,  Kan. 

Gary,  E.  L.,  M.  B.  Sl  B.  T.  B.  R.,  Bonne  Terre,  Mo.  ^ 

Cahill,  M.  p.,  412  C  St.,  Lynchburg,  Va. 

CoLBURN,  D.  K.,  Atlantic  System,  Southern  Pacific  By.,  Houston,  Texas. 

Cummin,  Joseph  H..  Long  Island  B.  R.,  Long  Island  City,  N.  T. 

Dahon,  W.  R.,  Louisville,  Nashville  &  St.  L.  Rd.  Co.,  HunUngburgh,  Ind. 

Danes,  William  S..  Wabash  R.  R.,  Eastern  Div.,  102  Ewing  St.,  Peru,  Ind.  *] 

Doll,  Joseph,  C,  C,  C.  &  St.  L.  Ry.  Co.,  Batesville,  Ind. 

Edinqbr,  Fred  S.,  Pacific  System,  Southern  Pacific  Ry.,  San  Francisco,  Cal. 

Egolbston,  William  O.,  C.  &  Erie  R.  R.,  Huntington,  Ind.  I 

EiLERs,  Fred,  Chicago,  Burlington  &  Quincy  R.  R.,  Ottumwa,  la.  | 

Ennes,  I.  R.,  South  Carolina  &  Georgia  R.  R.,  BranchviUe,  S.  C.  I 

Featherston,  J.  E.,  Missouri  Pacific  Ry.,  Osawatomie,  Kan.  1 

FiSHBR,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 

Fletcher,  Holland  W.,  C.  &  N.  W.  Ry.,  22  6th  Ave.,  Chicago,  111. 

Foreman,  John,  Phila.  &  Read.  R.  R.,  Pottstown,  Pa. 

Fry,  H.  L.,  Cape  Fear  A  Yadkin  Valley  R.  R.,  Greensboro,  N.  C. 

Garvby,  M.  M.,  Iowa  Central  R.  R.,  Marshalltown,  Iowa. 

Gilbert,  Jambs,  M.  K.  &  Texas  Ry.,  Parsons,  Kansas. 

Gilchrist,  Ed.  M.,  Hannibal  &  St.  Joseph  R.  R.,  Brookfield,  Mo. 

Gooch^C.  W.,  1S25  West  9th  St.,  Des  Moines,  Iowa. 

Goodalb,iL.  F.,  Hannibal  &  St.  Joseph  R.  R.,  St.  Joseph,  Mo. 

Goldmark,  Hbnry,  1781  Monadnock  Block,  Chicago,  111. 

Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Greineb,  J.  E.,  B.  &  O.  B.  B.,  Baltimore,  Md. 

GuppY,  B.  W.,  B.  A  M.  B.  R.,  Boston,  Mass. 
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Hall,  H.  M.,  Ohio  &  Miss.  By.,  Oiney,  111. 

Hanks,  Geobob  B.,  Flint  &  Pere  Marquette^Ry..  East  Saginaw,  Miob. 

Haktby,  Jamks  R.,  St.  L.,  I.  M.  &S.  Ry.,  Little.-Rock,  Ark. 

Habwio,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsbarg,  N.  J. 

Hbidlbb,  W.  H.,  N.  &  W.  Ry.,  Shenandoah,  Va. 

HiFLiif,  R.  L.,  B.  &  O.  Ry.,  Grafton,  W.  Va. 

Howell,  Robbbt  J.,  Wheeling  Bridge  &  Terminal  Ry.,  Wheeling,  W.  Va. 

Hinm Aif,  G.  W.,  Loaisvllle  &  Nashville  R'd  Co.,  Evansville,  Ind. 

Ingram,  Floyd,  LouisTille  &  Nashville  R'd  Co.,  Ertn,  Tenn. 

Isaacs.  John  D.,  Soathem  Paciflo  Co.,  SanFranciaco,  Cal. 

Johnson,  J.  E.,  Toledo,  St.  Louis  &  Kansas  City  R'd,  Frankfort,  Ind. 

Kellbhbe,  T.  H.,  New  Orleans  &  N.  E.  R'd  Co.,  New  Orleans,  La. 

Kbllby,  a.  J.,  K.  C.  Belt  Ry.  Co.,  Kansas  City,  Mo. 

Kino,  A.  H.,  Union  Pacific  Ry.,  Cheyenne,  Wyo. 

Klump,  G.  J.,  C,  C,  C.  &  St.  L.  Ry.,  Mattoon,  111. 

Kysbb,  Chablbs  W.,  Mo.  Pacific  R.  R.,  El  Dorado,  Kansas. 

Labgb,  C.  M.,  Erie  &  Pittsburgh  Ry.,  Jamestown,  Pa. 

Lough ERY,  E.,  Texas  &  Pacific  Ry.,  Marshall,  Texas. 

Marklby,  Aaron  S.,  Chicago  &  Eastern  111.  R.  R.  Co.,  Danville,  III. 

Marklby,  John  H.,  Toledo,  Peoria  &  Western  Ry.  Co.,  Peoria,  111. 

Marklby,  N.  M.,  C,  C,  C.  &  St.  L*.  Ry.  Co.,  Arcanum,  Ohio. 

Mallard,  Charles  C,  Southern  Pacific  Ry.,  Algiers,  La. 

Manning,  A.  B.,  M.,  K.  &  T.  Ry.,  Parsons,  Kansas. 

Martin.  M.  A.,  M.,  K.  &  T.  Ry.,  Parsons,  Kansas. 

McGebbe,  G.  W.,  Mobile  &  Ohio  R'd  Co.,  Okolona,  Miss. 

McGoNAOLB,  W.  A.,  Duluth  &  Iron  Range  R'd  CO.,  Two  Harbors,  Minn. 

McIvERS,  B.  T.,  St.  Paul  &  Duluth  Ry.  Co.,  St.  Paul,  Minn. 

McIntyrb,  James,  Mahoning  Div.  Erie  R.  R.,  Central  Depot,  Cleveland,  Ohio. 

McNab,  a.,  Chi.  it  West  Mich.  Ry.,  Holland,  Mich. 

Merrick,  A.  W.,  Chicago  &  Northwestern  Ry.,  Huron,  S.  D. 

MiDDAUoB,  H.,  Seattle,  Lake  Shore  &  Eastern  Ry.  Co.,  Seattle,  Wash. 

MiLLBNER,  S.  S.,  B.  &  O.  Southwest  R.  R.,  Washington,  Ind. 

MiTCHBLL,  W.  B.,  N.  Y.,  P.  A  O.  R.  R.,  Gallon,  Ohio. 

Mock,  J.  F.,  Ohio  River  R'd  Co.,  Parkersburg,  W.  Va. 

MoNTSHBiMBR,  Arthur,  Chicago  8t  Northwestern  Ry.,  Milwaukee,  Wis. 

Nbfp,  J.  L.,  C.  Nor.  Pac.  &  C.  Ry.,  858  Grand  Central  Depot,  Chicago,  111. 

Nutting,  George  C,  O.  R.  &  C.  R.  R.,  Blacksburg,  S.  C. 

Noon,  W.  M.,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette,  Mich. 

Olnby,  a.  C,  Charleston,  S.  C. 

Olmstbad,  J.  O.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 

Osborne,  Frank  C,  Valley  Ry.,  Cleveland,  Ohio. 

Osbornb,  a.  W.,  Northern  Pacific  R.  R.,  Taooma,  Wash. 

Patterson,  Samuel  F.,  Boston  Sl  Maine  R.  R.,  Concord.  N.  H. 

Potter,  M.  F.,  C,  C,  C.  St  St.  L.  Ry.  Co.,  Franklin,  Ohio. 

PULLBN,  J.  B.,  B.  A  O.  S.  W.  Ry.,  Chillicothe,  Ohio. 

Reed,  William,  Jr.,  111.  Cent.  R.  R.,  Chicago,  111. 

Reynolds,  Edward  F.,  C.  &  N.  W.  Ry.,  Ashland,  Wis. 

Ross,  R.  K.,  Detroit,  Lansing  &  Northern  Ry.,  lona,  Mich. 

Rogers,  Jambs,  N.  Y.  C.  &  St.  L.  R.  R.,  Fort  Wayne,  Ind. 

RoGBRS,  Walter  A.,  C,  M.  &  St.  P.  Ry.,  Chicago,  111. 

Ryan,  George  W.,  K.  C,  Fort  Scott  &  Memphis  Ry.  Co.,  Thayer,  Ore.  Co.,  Mo 

RiNBY,  M.,  C.  A  N.  W.  R.  R.,  Barraboo,  Wis. 

ScHBNCK,  W.  S.,  B.  &  O.  R.  R.  (P.  H.  Div.),  Connellsville,  Fa. 

Shane,  A.,  C.,  C,  C.  &  St.  L.  Ry.  Co.,  86  College  Ave.,  Indianapolis,  Ind. 

Sheldon,  J.  B.,  New  York,  New  Haven  &  Hartford  R.  R.,  Woonsooket,  B.  I. 

Shoet,  M.  D.,  E.  J.  &  E.  R.  R.,  Joliet,  111. 

SoissoN,  J.  L.,  Wheeling  A  Lake  Erie  Ry.  Co.,  Norwalk,  Ohio. 
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Smith,  L.  O.,  Eastern  Dlv.  N.  &  W.  Ry.,  Petersburg,  Va. 

Smith,  Oilman  W.,  C,  M.  A;  St.  P.  Ry.,  Chicago,  111. 

Snow,  J.  P.,  B.  &M.  R.  R.,  Boston,  Mass. 

SPAifOLBB,  J.  A.,  Pittsburg  Div.  B.  &  O.  By.,  Washington,  Pa. 

Spauldino,  H.  N.,  Cine,  Hamilton  &  Ind.  Ry.,  Vandalia,  111. 

Stannaro,  Jambs,  Wabash  Ry.,  Moberly,  Mo. 

Stbain,  T.  M.,  Wabash  Ry.,  Springfield,  111. 

STATBif,  JosBPH  M.,  Ches.  8t  Ohio  Ry.,  Richmond,  Va. 

Takkbb,  Fbank  W.,  Missouri  Pacific  Ry.,  Atchison,  Kansas. 

Taylob.  W.  Z.,  Chicago,  Burlington  A  Quincy  Ry.,  Creston,  la. 

Thobn,  J.  O.,  C,  B.  it  Q.  Ry.  Co.,  Beardstown,  111. 

Thompson,  N.  W.,  P.,  P.  W.  &  C.  Ry.,  W.  Div.,  Ill  Oay  St.,  Fort  Wayne.  Ind. 

Thompson,  Clifton  8.,  Denver  A  Rio  Orande  R.  R.,  Denver,  Colo. 

TiLLBY,  Chablbs  M.,  Mcx.  National  R.  R.,  Laredo,  Texas. 

TiPPBTT,  John  B.,  P.  &  P.  M.  Ry.,  Peoria,  111. 

TiTLBV,  J.  W.,  Ft.  Worth  &  Denver  City  Ry.,  Clarendon,  Texas. 

Tbavis,  James  H.,  Chicago,  III. 

Tbavis,  O.  J.,  111.  Cent.  Ry.,  Clilcago.  111. 

Vandbrobift,  C.  W.,  C.  &O.Ry.,  Huntington  Div.,  Alderson,  W.  Va. 

Waddbll,  Cuarlbs  E..  C.  V.  Div.  N.  &  W.  R.  R.,  Pulaski  City,  Va. 

Wallacb,  J.  E., Springfield,  111. 

Watson,  P.  N.,  Maine  Central  R.  R.,  Bartlett,  N.  H. 

Welkbb,  Oeobqb  W.,  W.  &  O.  Div.,  R.  &  D.  Ry.,  Alexandria,  Va. 

Whbaton,  L.  H.,  The  Coast  Railway  of  Nova  Scotia,  Yarmouth,  N.S. 

White,  J.  L.,  Claude,  Tex. 

Wise,  B.  T.,  III.  Central  Ry.,  Waterloo,  la. 

Wilkinson,  Jonathan  M.,  Cine,  Jackson  A  M.  Ry.,  Van  Wert,  Ohio. 

WoBDBN,  C.  Q.,  S.  Cal.  Ry.  Co.,  Los  Angeles,  Cal. 

Yerbancb,  Wm.  B.,  West  Shore  R.  R.,  West  42d  St.  Ferry.  N.  Y.  City. 

ZiMMBBMAN,  A.,  Uuion  Pscific,  Deuver  &  Oulf  Ry.,  Denver,  Colo. 


DECEASED   MEMBERS. 

DbMabs,  Jambs,  Wheeling  A  L.  Erie  R.  R.,  Norwalk,  Ohio. 

DuNLAP,  H.,  Wabash  R.  R.,  Andrews,  Ind. 

FuLLBB,  C.  E..  T.  H.  a  I.  R.  R.,  Terre  Haute,  Ind. 

Qbaham,  T.  B.,  Nor.  Pac.  Ry.,  Little  Falls,  Minn. 

ISADBLL,  L.  S.,  O.  A  M.  R.  R.,  Lawrenceburgh,  Ind. 
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BTidjies,  General  Iron  and  Steel  V/ork,  Roofs,  e 

CEBfENTS  for 


Covering  Floors  of  BridECB.  Roofs,  etc. 

FMltlTelr  Amtt-Kut  lad  Omoffectcd  by  Biiae,  S«l|liarou  roBC*, 
Addi,  Water,  etc. 


MO.  VALLEY   BRIDGE  iP  IRON  WORKS. 

LEAVENWORTH,  KANSAS, 
A.  J.  TTILLOCK,.       -       Proprietor. 


I 

UAmTFACTUBEBS  AND  BUIIJ>ESS  OF 

Wrought  Iron,  Steel,  Howe  Truss  and  Combiaation  Bridges,  Turn 

Tables,  Draw   Spans,  Roof  Trusses,  Pneumatic  Piers 

and  Substructures.  Foundations.  Etc.,  Etc. 


Perfected  Granite  Roofing  is  Fire  Proof 


The  f»ct  that  our  PKRFKCTKD  GRANITK  HiioPlNG  has  been  adoplfd  byanura- 

guaraiHet  thiit  this  roofing  ia  whal  we  repieseiil  it  to  be,  "A  PIRST-CLABS 

This  19  not  a  eomnion  COAL  TAR  PRODUCT,  bul  conUins  a  larEe  proportion  of 

TUB  EasTBrn  liramtB  BoDring  Co.,  ■■"=;',  ='^'' 


REPUBLICAN  PRESS  ASSOCIATION. 


COnMMT  (^GONCORD,  NEW  HJUKHIRE. 


Jlosi  coinpleiely  appoirited  Prir|iirig  arid   Erigravirig  House  iq   N«vi 
Eiiglarid.  outside  of  Bosrorj, 


ESTIMATES  AND  SAMPLES  FURNISHED  ON  APPLICATION. 


Onr   imprint  on   this  rolume   means   that  the  piinting,  clectiotTping,  and 
line  and  pboto-engiaving  w«re  all  done  bj  as. 


O.8.WIIIDEPE&PDIIIPG0., 

Railroad  Water  Tanks 

(With  steal  Snb'Stnctmrei  ■  SpccUltr-) 


STAND  PIPES,  '"KS^'S;;?.", ...... 

WIND  ENGINES, 

TANK  FIXTURES, 
PUMPS,  Etc. 

OFFICC  AND   FACTOHV, 
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